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MerrIMACK RIVER MoNITORING PrRoGRAM - 1973

I. INTRODUCTION

The fourth year of the Merrimapk River Monitoring Program was
initiated in April, 1973. This program was developéd to fulfill a require-
ment contained in a waté;—use permit issued to Public Service Company of
New Hampshire by the New Hampshire Water Supply and Pollution Control
Commission. The monitoring program was designed to detect both seasonal
changes in the ecology of the Merrimack River and possible adverse effects
caused by thermal discharges from the Merrimack Generating Station. Emphasis
was placed on thaf section of the Merrimack River from Garvins Falls Dam
in Concord to the Hooksett Dam in Hooksett, New Hampshire, a distance of
5.75 miles (Figure 1). This area of the river is generally referred to
as Hooksett Popd. The Merrimack Generating Station is located near its
center at river mile 84. Sampling stations were established and marked on
transects located north and south of the mouth of the discharge canal.
These were numbered N-1 to N-10, and S-1 to S-24, respectively. Stations
N-1 through N-6 are separated by 500 foot intervals while N-6 to N-10 are
1000 feet apart. Stations south of the discharge canal (S-1 to S-24) are

located at 500 foot intervals. The north stations, particularly N-10, were
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Figure 1. Location of sampling stations -- Merrimack River Moni toring
& Program - Hooksett Pond, New Hampshire



used to depict ambient river conditions as contrasted to the thermally
affected zone south of the discharge. Station Zero-West was established
at the mouth of the discharge canal (western extreme of Station Zero) and
all samples taken at that location were within the direct influence of the
thermal discharge. The portion of the river under study is fairly uniform,
and has an average width of 500 to 700 feet. Much of the river is shallow;
averaging less than ten feet in depth, although depths of over twenty feet

are reached in some sections.



II. PHYSICAL STUDIES

A. METHODS

1. Flows

River flow measurements were obtained from gauging station data

collected at Garvins Falls (Figure 2 ) hydroelectric station by Public

Service Company of New Hampshire personnel.

2. Depth of Visibility

Weekly Secchi Disc visibility measurements were taken at Stations
N-10, Zero-West, S-4, and S~17. Results were recorded to the nearest

-one-half foot and represent the depth at which the disc disappeared from

view. .

3. Temperature

Three types of temperature studies were conducted during the
1973-74 project year: a) continuous monitoring of surfaée temperatures;
b) weekly temperature profiles; and c) seasonal cross-sectional temperature
profiles. Supplementary temperature information was also taken in

conjunction with biological studies.
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a) éONTINUOUS MONITORING

Surface temperature monitoring was conducted by personnel of
the Public Service Company of New Hampshire at Stations N-10,
Zero-West, and S-4; Instrumentation-Eonsisted of ¥YSI thermivolt
thermometers connected to Westinghouse (Hagen) éignal converters
and Sangamo digital pulsé‘recorders. These units were checked

weeklg.

b) WEEKLY TEMPERATURE PROFILES

Weekly temperature profiles were taken with a YSI field thermistor
system at one data point each at Stations N-10, Zero-West, S-4, and
S-17 in conjunction with biological samplings. All temperatures, with
the excepfion of those taken at Station ZeroQWest, were measured at
mid- river. Periodic calibration of the field thermistor unit was

.

. accomplished ‘with a precision grade mercury thermometer.

c) SEASONAL TEMPERATURE PROFILES

Thermal stratification in the Merrimack River was measured in
July, August, and September of 1973 with a Martek Model 101
temperature, depth, and conductivity meter, and a YSI field
thermistor unit. These instruments were checked periodically with
a precision grade mercury thermometer. Temperatures were taken

north and south of the generating station (Stations N-10, N-5, N-1,



Zero, S-10, S-14, S-18, S-22, and 5-24) at six points across the
river at one-foot depth intervals. Ambient temperature was
monitored at N-5 (intake structure) with a Rustrak Strip Recorder

during these studies.

B. RESULTS AND DISCUSSION

1. Flows

Mean monthly flows +1 standard deviation and flow ranges are

shown in Figure 2. Mean 24-hour fiows for the yéar ranged from_a low

of 696 cfs on September 3, to a high of 29,575 cfs on July 6, 1973.
Flooding occurred during the‘first two weeks of July and resulted in
discharge values of up to ten times those occurring during the same
_period in 1971 (Normandeau Associates, 1972) and 1972 (Normandeau
Associates, 1973). Low flows for the year occurred in September with

23% of the discharge values falling below 1000 cfs. With the exception

of unusually high July discharges, flows for 1973 were generally comparable

to those of 1972, but higher than those in 1971.

2. Depth of Visibility

Weekly depth of visibility measurements are presented in Table 1.
Measurements were generally comparable between stations. Readings ranged
from a low of 1.0 foot during July flooding, to a high of 10.5 feet in

October. As was the case in 1970 (Normandeau Associates, 1971) and 1971



TABLE 1. WEEKLY DEPTH OF VISIBILITY MEASUREMENTS !

HOOKSETT POND, MERRIMACK RIVER-APRIL THROUGH OCTOBER, 1973

SAMPLING DATES _STATIONS

1973 N-10 ZERO-WEST S-4 S-17
April 10 5.0 5.0 6.5 6.0
April 18 7.0 7.0 7.0 7.0
April. 25 4.0 - 4.0 4.0 4.0
April 30 4.5 3.5 4.0 4.0
May 8 6.5 5.5 6.5 6.5
May - 14 4.0 4.5 4.5 5.0
May 21 5.5 4.5 5.0 5.0
May 29 6.0 5.5 5.5 6.0
June 5 5.5 5.0 5.5 5.5
June 12 6.0 5.5 6.0 6.0
June 18 4.5 4.5 5.0 4.5
June 25 - 7.0(8)%2 4.5 6.0 6.5
July 3 1.0 1.0 1.0 1.0
July 11 1.0 1.0 1.0 1.0
July 16 3.0 3.0 3.0 3.0
July 24 6.5 4.5(B) 6.5 6.0(B)
July 30 6.5 (B) 3.5(B) 7.5 6.5 (B)
Aug. 6 5.0 4.0 5.5 5.5
Aug. 13 6.5 4.5(B) 6.5 6.0
Aug. 20 6.5 4.5(B) 5.5 5.5
Aug. 28 5.5 4.5(B) 5.5 5.5
Sept. 4 5.0 4.0(B) 4.5 4.5
Sept. 10 6.0 5.5(B) 6.5 7.0
Sept. 18 7.0 4.0(B) 6.5 6.5
Sept. 25 8.0(B) 4.5(B) 8.0 7.5(B)
oct 1 7.0(B) 4.5(B) 10.5 7.0(B)
Oct 10 7.5(B) 4.5(B) 7.0 7.0(B)
oct 16 7.0(B) 4.0(B) 8.5 7.0(B)
oct 23 7.0(B) 5.0(B) 10.0 7.0(B)
oct 31 6.5 4.5 5.0 5.0

1 All values are in feet

2 Bottom



(Normandeau Associates, 1972), highest depths of visibility were evident
in fall as primary production declined. River flow at this time

was low.

3. Temperature

a) CONTINUOUS TEMPERATURE MONITORING

Daily surface water temperature maxima by station from
January to December, 1973, are shown in Figure 3. Data used in
the preparation of this figure as well as daily temperature
minima and times of sampling are presented in Appendix A. Sub-
stantial data gaps occurred during the study as a result of spring
flooding and a severe thunderstorm in late August which rendered

the monitoring instruments inoperable.

Temperature maxima at Station N-10 (ambient conditions)
ranged from 32.5°F. to 89.8°F.l At stations Zero-West and S-4,
maxima ranged from 32.9°F. to 89.0°F. and 33.2°F. to 91.0°F.,
respectively. Highest temperatures occurred during August at
stations N-10 and S-4. Considerable fluctuations in temperature

were evident at Zero-West.

1. The upper range is suspect as a possible thermistor malfunction may
have occurred, resulting in high readings during July and August.
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b) WEEKLY VERTICAL TEMPERATURE PROFILES

During the study year (April-October, 1973) temperatures at
Station N-10 ranged from 40.6°F. in April to 79.4°F. in September.
(Table 2). Temperatures at Zero-West ranged from 50.0°F in April to

92.1°F in September.

Monthly surface temperature ranges and means, mean surface to
bottom At's by station, and mean monthly At's between stations
(temperature_increase over N-10 temperature) are presented in

Table 2.

Maximum mean surface to bottom At's and At's between stations
occurred during September and resulted primarily from the lowered
flows. This same phenomenon was noted in the 1972 study. As in
the past, bottom temperatures in the majority of the river profiles

were only slightly affected (1°F. - 2°F.) by the thermal plume.

c) SEASONAL TEMPERATURE PROFILES

July 31, 1973 -- Figure 4: Both units I and II were in opera-

tion during the survey. Ambient water temperatures at Stations N-10
and N-5 ranged from 76.8° to 78.0° and flows averaged 1596 cfs. Moni-
toring of intake water temperatures showed a temperature increase of
2.8°F during the survey. Station N-5 showed no stratification, but at
N-1, a finger-like projection of 78.0° to 81.0° water extended upstream

along the western bank. Water temperature measured at the discharge
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weir was a homogeneous 103.5°F., but cooled to 91.0°F. before
entering the river at Station Zero-West. At Stations S-1 to

s-4, temperature strata wgre_generally confined to the upper six
feet of water and ranged from 77.3° to 56.1°F. Changes in discharge
volumes, ambient temperatures, or At's at Zero-West caused the
increased At's encountered from Station S-5 to S-10. Most ther;‘
mal layering at these stations was found in the upper four feet
of water with temperatures ranging from 78.4° to 87.4°F. The
heated discharge became proéressively less distinguishable from
Station S-9 downstream to S-24, where there existed only-a 2.8°F.1!
surface-to-bottom temperature differential compared to a 14.0°F.
difference at Station Zero-West. Temperatures ranged from 78.8°

to 85.8°F. at these stations.

August 23, 1973 -- Figure 5: Both units I and II were in oper-

ation dﬁring the survey. Ambient water temperatures at Station
N-10 and N-5 ranged from 70.3° to 72.0°F. and flows for this date
averaged 951 cfs. Changes in ambient temperature during the course
of the survey were not monitored due to instrumentation failure.
Station N-1 was heavily stratified with a substantial portion of
the river cross-section measuring 80°F or more; Temperature of

the heated effluent at the discharge weir was a uniform 93.6°F.,

cooling to 83.7°F. before entering the river at Station Zero-West.

! pue in part to change in monitored ambient temperatures.



17

DEPTH (m.)

N-10 N-5
w -516 ft.— —656 ft.— _ E
e 76 76 e 716 720 709 7.2 T4 74 nea 703
SURFACE -® * ® ® ®
4] 72 A
- e
£ _- 716 / —2
T .
& 8]
8 -3
- 720
12—
-.: 0 . 190 200 300 1. o 10 200 300 1. —4 _
16— © T 80 T 100 m. 6 s  wom .

79 " 793 80.1 80.4 8i.3
SURFACE -
—
4 —e
E 8—
a - 720
w
W
12—
- 4
— t 100 200 300 ft. ? 00 2?0 300 #
o — e —r————r
16 — o] 50 100 m. o 50 100 m. 5
Figure 5. Isothermal cross-sections of Merrimack River sampling stations -

August 23, 1973.

DEPTH (m)

DEPTH (m)



18

S-3 S-4
w —~468 ft.— w —438 ft.— E
781 783 79.0 T9.2 79.0 784 s 774 790 793 79,7 80.1
SURFACE < -
4]
3_:" —
E 8
a =
[ pu—
12— o 0
1! T 723 4
— ? l(|)o 2?0 1®.
a I ——
— [+] 50
16 m. 5
w
824 822
SURFACE * -
-
4-—1
— -—
£ o—
£ 8
a = ]
(= p—
12 —
- g [ S
16 — 0
w
8.5 824
SURFACE
4-—.
£
= 8—
a -
w
o av———
.+ 732
12 —
- -4
—9 190 200 300 . 9 0 200 30
- ' T v v | v L g v L ] 5 v g "—‘ﬁﬁ v f%o
16 — (o] 50 100 m. 50 I m 5

Figure 5. Isothermal cross-sections of Merrimack River sampling stations -

(Continued) August 23, 1973.

DEPTH (m)

DEPTH (m.)

DEPTH (m)



19

S-9 S-10
w —-610 ft.— E W ~672 ft.— E
815 8lLs 826 824 824 808 1K) 8.5 824 829 810 806
SURFACE - Rt =
—E= = ——
78 7¢
] s poig 1
4 —
;—3 : 74 "23
A
~ | 28
12—
g w0 m won Me 9w ap mon [
ls—-'é' " s0  om 6 &  ¥om
5
S-14 5-18
w —624 ft.— E W -718 ft.— E
. 820 a4 82.4 8L.9 80.8 0.0‘8 80.6 820 822 822 815 806
SURFACE
» 4
g E
X
£ e z
12
-4
— e e
16 o 50 100 m. 5
S-22 S-24
w -578 ft.— E W —-640 ft.— E
790 792 806 80.6 802 797 79T 80.4 804 80.2 801 787
SURFACE
4—]
g ] E
I —
o b o
12—- 772
— -4
— ? I?O 2?0 390 .
] —r ]
16— 6 50 m. 5
8/23/73
Figure 5. Isothermal cross-sections of Merrimack River sampling stations -
(Continued) August 23, 1973. _



20

From Stations S-1 to S-4, temperatures ranged from 72.0° to 81.3°F.
with the upper six feet of water exhibiting maximum stratificatiop.
A$ in July, the discharged water cooled noticeably from Station

Zero to S-3. However, at S-4 a At increase was detected that per-
sisted to a varying extent at each subsequent southern station.

This effect was the result of factors previously noted in reference
to the July 31 survey (i.e., change in discharge volumes, ambient
temperatures, and At's). Stations S-5 to S-18 showed a temperature
range fo 73.0° to 82.9°F., with most thermal stratification occurring
within the upper four feet. Homogeneity of the water column progres-
sively increasgd, proceeding southward until only a 3.2°F surface-to-
bottom difference existed at S-24, compared to an 11.6° change at

Station Zero-West.

September 20, 1973 -- Figure 6: Unit #1 was in operation through-

out this survey. River temperatures at N-10 and N-5 ;anged from 60.4°
to 61.0°F. and the.daily flows averaged 1095 cfs. Monitoring of
intake water temperatures showed a temperature increase of 1.9°F.
during the survey. Water temperature at the discharge weir was 78.0°F.
cooling to 72.8°F. as it met the river. Again, some of the heated
effluent extended upstream to Station N-1. From Station Zero to S-18,
a pronounced vertical gradient occurred that separated a relatively
large and homogeneous mass of the effluent from the deeper, near-

ambient water. The profiles for Stations $-1 through S-18 were quite
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similar with temperatures ranging from 61.9° to 70.0°F. Mixing
appeared to be nearly accomplished at Station S-24 where only a
3.0°! surface-to-bottom difference remained, compared to an 11.6°

change at Station Zero.

C. SUMMARY AND CONCLUSIONS

During the spring months, slightly lower depth of visibility
readings resulted from high flows and associated sediment loads. Markedly
low readings occurfed at all stations during the period of July floodings.
Weekly samplings indicated that periods of low flow. (September) did not
coincide with consistent peak ambient temperatures (August), although
low flows appeared to be the primary determinant of peak mean At's. The
maximum mean At at Station Zero-West (weekly temperature profile data)

" occurred in September and was 13.9°F. Temperature stratification extended
to the southern-most stations with At's decreasing with distance downstream.
As flows decreased, the thermal plume was noted to move ndrthward as indi-
cated by increased stratification at Station N-1. Bottom temperatures

were only slightly affected during the study period.

1 pue in part to a change in monitored ambient temperature.



IITI. WATER QUALITY STUDIES

A. METHODS
1. Nutrients

Weekly water samples were taken at Stations N-10, Zero-West, S-4,
and S-17 and analyzed for nutrient content. Nitrate, nitrite, and
poly-, ortho, and total-phosphate analyses were performed in accordance

with techniques presented in the 13th Edition of Standard Methods for

the Examination of Water and Wastewater (1971).

2. pH

Measurements-of pH were taken throughout the study period at
Stations N-~10, Zero-West, S-4 and S-17. The pH of water samples was

determined with an Orion Research Model 401 specific ion meter.

3. Dissolved Oxygen

Weekly dissolved oxygen sampling was conducted as part of the
normal monitoring activities at Stations N-10, Zero-West, S-4, and S-17.
Surface samples were téken and analyzed using the azide modification of
the iodometric method as described in the 13th Edition of Standard

Methods for the Examination of Water and Wastewater (1971). A 24-hour

dissolved oxygen survey was conducted from August 22 to 23, utilizing a Martek

25



26

Mark II unit which was regularly calibrated with the iodometric method
described above. Stations N-10, Zero-West, S-4, S-17, and S-24 were
sampled at mid-channel and west and east littoral zones at 4-hour inter-

vals throughout the 24-hour period.

B. RESULTS AND_DISCUSSION

1. Nutrients

Results of the 1973 nutrient samplings are shown in Table 3.
As in past years,no important differences in concentrations were noted
among stations, although slightly higher values for most nutrients did
occur at Station N-10. A possible reason for this is a sub-surface
effluent located in the east side of the river just upstream of this
station. Maximum mean monthly values of nutrients surveyed, occurred
during September and October during periods of declining productivity.

.

Concentrations of nutrients were generally lower than in 1967 - 1970.

(Range of mean ambient T PO4 = 0.44 - 1.10 ppm), higher than in 1971

XT PO, = .004 ppm), but comparable to 1972 (X T PO, = .037 ppm),

4

indicating a trend toward reduced organic enrichment.
2. pH

Mean monthly and seasonal pH values by station are presented in
Table 4. As' in previous years, with the exception of May, mean monthly

values were comparable. During May, higher pH values were observed at
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TABLE 3. MEAN MONTHLY NUTRIENT CONCENTRATION (mg/L) BY STATION
HOOKSETT POND, MERRIMACK RIVER, 1973
N-10 ZERO-WEST S-4 S-17
(mg/L) ~ (mg/L) (mg/L) (mg/L)
April NO, .005 .004 .004 .004
NO, .133 .113 .066 .072
T-PO, .011 .008 .004 .005
0-PO, .004 .004 .004 .004
May No, .005 .004 .004 .004
NO, .113 .122 .119 .098
. T-PO, .014 .017 .016 .016
o—po4 .006 .007 .008 .010
June NO, .007 .007 .007 .007
NO3 .114 .143 .132 .125
T-PO, .023 .022 .021 .023
o—po4 .012 .013 .012 s013
July NO,, .006 .007 .004 .007
NO3 112 .085 .119 .118
T-PO, .032 .032 .033 .031
0-PO, .014 .015 .016 .017
August NO, .007 .008 .007 .007
NO4 .257 .216 .122 .118
T-PO, .048 .040 .038 .039
O-pO, .016 .016 .015 .014
September NO5 .008 .009 .008 .006
NO,4 .232 .134 .290 .136
T-PO, . 046 - 043 .043 .045
0-PO, .021 .013 .016 .016
October N02 .006 . 007 .006 .006
NO, .099 .101 .100 .098
T-POy4 .066 .060 .056 .056
O-Po4 .042 .038 .039 .038




TABLE 4 . MEAN MONTHLY AND SEASONAL pH VALUES BY STATION

HOOKSETT POND -- MERRIMACK RIVER =-- 1973
MONTH N-10 ZERO-WEST . S-4 S-17
APRIL o 7.93 : 7.49 , 7.47 ~ 7.80
MAY 7.71 6.74 6.45 6.58
JUNE 5.24 5.57 5.46 5.78
JULY 5.69- 5.95 . 6.04 _ 5.98
AUGUST 6.10 6.24 6.36 6.46
SEPTEMBER 5.45 5.54 5.66 5.75
OCTOBER 5.33 '5.29 , 5.47 5.51

MEAN FOR

SAMPLING
PERTIOD 6.21 6.12 . 6.13 6.36
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Station N-10 than at the soutﬁern stations. Consistently low values
at all stations (below 6.0) during the year were suspect, as they were
well below the expected range (6.4 - 7.2). During‘periods of high
productivity (August - September, as determined by chlorophyll a and
plankton abundance),pH values should have been higher than in previous

months, but this was not the case.

3. Dissolved Oxygen

"a) SURFACE DISSOLVED OXYGEN

Surface dissolved oxygen relationships in 1973 continued
the marked consistency noted in previous study years. As in 1970
~ 1972, mean oxygen concentration at Station Zero-West was
approximately 1.0 mg/L less than at Station N-10 (Table 5).
Also, as in previous years, oxygen differentials between N-10 and
downstream stations tended to lessen as the.season'progressed,
probably due to increased water temperature and resultant oxygen
demands at the ambient station (N-10). 1In general, 1973 oxygen
levels were comparable to those of 1970 - 1972. As indicated by
the range of concentrations noted (5.5 mg/L - 13.3 mg/L) this
portion of the river is fairly typical of a slow-moving, slightly
enriched stream. No values fell below 5.0 ppm,which is generaliy

accepted as a minimal value for a diverse fishery.
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TABLE 5. MEAN MONTHLY SURFACE DISSOLVED OXYGEN CONCENTRATIONS
AND MONTHLY RANGES HOOKSETT POND -- MERRIMACK RIVER -- 1973
STATION A M J A s 0
N-10 X 12.1 10.5 8.6 7.5 7.4 8.8 9.7
- Range | 10.9-13.3 | 10.2-10.8}7.5-9. 8-8. .8-8.2 | 8.6-9.2 | 8.9-10.4
o-W X 10.5 10.2 7.9 6.6 7.7 8.1 9.3
Range 9.1-11.8 | 9.8-10.5|6.8-9. .5-7. 8-8.7 | 7.1-8.6 | 8.6-10.5
s-4 X 11.7 10.5 8.3 7.1 7.4 8.5 9.5
Range | 10.0-13.0 | 10.2-10.7|7.2-9. .2-8. .9-8.0 | 8.2-8.7 | 8.9-10.5
s-17 X 11.8 10.6 8.3 7.2 7.9 8.8 9.8
Range | 11.0-12.3 |10.3-10.7[6.5-9. .6-17. 4-8.5 [ 8.6-9.0 [ 9.2-11.2
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b) 24-HOUR DISSOLVED OXYGEN STUDY

Results of the 24-hour dissolved oxygen study are shown in
Table 6. Mean discharge for the §urvey period was approximately
657 cfs. 1In general, nofmal'dissolved oxygen trends were observed
at Station N-10. During daylight, higher concentrations were
observed in the upper euphotic zone than at greater depths; at
night, values were nearly equal. At Stations Zero and S-4,
dissolved oxygen levels during the survey showed slightly lower
concentrations in the upper, thermally affected zone,compared to
thé deeper and thus cooler water. Station Zero had consistently
lower concentrations of dissolved oxygen than did Station N-10.
Effects of the heated discharge were largely negated at Stations
S-17 and S-24. The lowest concentration of dissolved oxygen
recorded was 6.4 mg/L, which occurred at Station Zero, at 2400

and at Station and S-17 at 0400.

C. SUMMARY AND CONCLUSIONS

As in 1970 - 1972, concentrations of nutrients did not vary
significantly among stations and followed expected seasonal trends.
Dissolved oxygen concentrations were similar to those encountered in past
years. Results of the 24-hour dissolved oxygen survey and surface
dissolved oxygen samplings indicated no critical dissolved oxygen concen-
trations at any of the stations sampled. The low pH values which were
recorded at all stations during the season cannot be explained at this

time.
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MEANS AND RANGES OF TEMPERATURE AND DISSOLVED OXYGEN PROFILES

24 - HOUR DISSOLVED OXYGEN STUDY -- 22 and 23 AUGUST, 1973

1200 - 22 August 1973

West Mid River East
Stations D. 0. (ppm) Temp. (°F) D. 0. (ppm) Temp. (°F) D. O. -(ppm) Temp. (°F)
N~10 R; 7.1 - 7.1 73.2 - 73.2 7.0 - 7.1 72.7 - 72.7 7.8 - 7.8 73.0 - 73.0
M 7.1 73.2 7.0 72.7 7.8 73.0
Zero R 6.5 - 6.7 85.8 - 86.0 7.1 - 7.7 73.6 - 85.6 6.8 - 6.9 84.7 - 84.9
M 6.6 86.0 7.3 79.6 6.8 84.8
s-4 R 6.9 - 7.3 82.4 - 82.4 6.8 - 7.3 73.6 - 82.8 6.7 - 6.8 81.0 - 81.0
M 7.1 82.4 7.1 76.1 6.7 8l.0
s-17 R 7.2 - 7.5 77.4 - 77.4 7.1 - 7.5 75.0 - 78.8 7.3 - 7.3 76.8 - 76.8
M 7.4 77.4 7.3 76.6 7.3 76.8
s-24 R 7.7 - 7.8 75.2 - 75.2 7.0 - 7.7 75.2 - 76.5 7.5 - 7.5 75.2 - 75.2
M 7.7 75.2 7.2 75.4 7.5 75.2
Rénge
Mean

Continued



TABLE 6. (Continued)

1600 - 22 August 1973

West Mid River East
Stations| D. O. (ppm) Temp. (°F) D. O. (ppm) Temp. (°F) D. 0. (ppm) Temp. (°F)
N-10 7.5 = 7.5 72.5 - 72.5 7.3 - 7.6 72.5 - 72.5 7.0 - 7.2 72.5 - 72.9
: 7.5 72.5 7.5 72.5 7.1 72.7
Zero 6.5 - 6.7 85.8 - 85.8| 6.6 - 7.4 74.3 - 85.8] 6.7 - 6.8 85.1 - 85.1
6.6 85.8 7.1 79.9 ) 6.7 85.1
s-4 7.3 - 7.3 82.2 - 82.2 7.2 - 7.5 73.4 - 82.4 7.2 - 7.2 82.4 - 82.4
7.3 . 82.2 7.4 76.0 7.2 82.4
s-17 7.6 ~ 7.7 77.4 - 77.9 7.4 - 7.9 74.3 - 78.8| 8.0 - 8.0 78.8 - 79.2
7.6 77.6 7.6 76.4 8.0 79.0
S-24 8.0 - 8.0 77.0 - 77.0§ 7.3 - 8.0 75.2 - 77.9 7.6 - 7.6 77.2 - 77.2
8.0 77.0 7.6 76.0 7.6 77.2
2000 - 22 August 1973
West Mid River East
Stations D. 0. (ppm) Temp. (°F) D. 0. (ppm) Temp. (°F) D. O. (ppm) Temp. (°F)
N-10 7.0 - 7.2 73.4 - 73.4 7.4 - 7.4 73.4 - 73.4 7.7 - 7.8 73.4 - 73.4
7.1 73.4 7.4 73.4 7.7 73.4
Zero 6.5 - 6.9 86.9 -~ 89.6| 6.7 - 7.4 77.0 - 87.4 6.5 - 6.8 86.5 - 86.5
6.7 87.9 7.0 83.1 6.6 86.5
s-4 7.2 - 7.2 81.5 - 81.5 7.1 - 7.8 75.2 ~ 81.5 6.9 - 7.0 79.3 -~ 82.4
7.2 81.5 7.6 76.6 6.9 80.8
$-17 7.5 - 7.6 78.8 - 78.8 7.4 - 7.7 75.6 - 80.2 7.4 - 7.7 78.4 - 78.8
7.5 78.8 7.5 77.0 7.5 78.6
s-24 8.0 - 8.1 77.9 - 77.9 7.4 - 8.1 76.1 - 78.8 7.8 - 8.0 77.7 - 77.9
8.0 77.9 7.6 77.0 7.9 77.8

Continued




TABLE 6. (Continued)

2400 - 22 August 1973

West Mid River East
Stations| D. O. (ppm) Temp. (°F) | D. O. (ppm) Temp. (°F) |D. O. (ppm) Temp. (°F)

N-10 7.0 - 7.0 72.5 - 72.5 7.2 - 7.2 72.5 -~ 72.5 7.2 - 7.2 72.5 - 72.5
7.0 72.5 7.2 72.5 7.2 72.5

Zero 6.8 z 7.0 84.2 - 85.1 6.6 - 7.1 74.3 - 85.1 7.1 - 7.2 84.7 - 85.1
- 6.8 84.9 . 6.8 80.0 7.1 84.9

s-4 6.9 - 6.9 80.6 - 80.6 7.0 - 7.2 74.3 - 8l1.5 6.6 - 6.7 80.6 - 80.6
6.9 80.6 7.1 76.7 6.6 80.6

§-17 7.2 ~ 7.2 77.9 - 77.9 7.0 - 7.4 75.9 - 77.9 6.4 - 6.8 77.0 - 77.7
7.2 77.9 7.2 77.0 6.6 77.3

S-24 7.2 - 7.2 77.0 - 77.9 7.1 - 7.4 76.1 -~ 77.9 7.0 - 7.0 76.6 - 77.0
7.2 77.4 7.2 77.2 7.0 76.8

0400 - 23 August 1973
West Mid River East
Stations| D. O. (ppm) Temp. {(°F) D. 0. (ppm) Temp. (°F} D. 0. (ppm) Temp. (°F)

N-10 7.0 - 7.1 69.8 - 69.8 7.1 - 7.2 70.7 - 71.6 7.2 - 7.4 70.7 - 71.6
7.0 69.8 7.2 71.3 7.3 71.2

Zerxo 7.0 - 7.0 82.4 ~ 83.3 6.4 - 7.0 72.5 - 83.3 6.7 - 6.8 82.4 - 82.4
7.0 82.9 6.7 79.2 6.7 82.4

S-4 7.0 - 7.0 77.0 - 77.2 6.8 - 7.0 72.5 - 78.8 7.0 - 7.4 77.0 ~ 77.4
7.0 77.1 7.0 74.7 7.2 77.2

§-17 7.6 - 7.6 73.6 - 74.3 7.0 - 7.2 75.2 - 75.2 6.4 - 6.4 73.6 - 73.8
7.6 74.0 7.1 75.2 6.4 73.7

S-24 7.1 - 7.2 75.2 - 75.2 7.0 - 7.2 74.3 - 75.2 6.8 - 7.0 74.3 - 75.2
7.1 75.2 7.0 75.1 6.9 74.8

Continued
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TABLE 6. (Continued)
0800 - 23 August 1973
West Mid River
Stations| D. O. (ppm) Temp. (°F) D. O. (ppm) Temp. (°F) D. 0. (ppm) Temp. (°F)
N-10 6.8 - 6.9 71.1 - 71.1 7.0 - 7.2 71.2 - 72.0 7.0 - 7.0 71.1 - 72.0
6.8 . 71.1 7.1 71.7 7.0 71.6
. Zero . 6.9 - 7.2 83.7 - 83.7 6.5 - 6.8 72.9 - 82.8 6.7 - 6.8 82.8 ~ 82.8
7.0 83.7 6.7 77.5 6.7 82.8
S-4 6.8 - 6.9 78.3 - 78.4 6.7 - 7.0 73.0 - 80.1 6.6 - 6.7 79.2 - 79.2
6.8 78.3 6.8 75.2 6.6 79.2
s~17 7.0 - 7.0 76.5 - 76.5 6.8 - 7.0 76.5 - 76.6 6.6 - 6.6 75.6 - 75.6
7.0 76.5 6.9 76.5 6.6 75.6
s-24 7.2 - 7.2 74.8 ~ 74.8 6.9 - 7.0 75.0 - 75.6 6.8 - 6.8 74.8 - 75.6
7.2 74.8 7.0 75.4 6.8 75.2
1200 - 23 August 1973
West Mid River East
Stations D. O. (ppm) Temp. (°F) D. 0. (ppm) Temp. (°F) D. 0. (ppm) Temp. (°F)
N-10 7.4 - 7.7 70.2 - 72.0 7.6 - 7.6 71.4 - 72.0 7.6 - 7.7 72.1 - 72.3
7.5 71.4 7.6 71.8 7.6 72.2
Zerxro 7.1 - 7.2 81.9 - 83.1 7.1 - 7.4 71.1 -~ 83;3 7.3 - 7.3 82.2 - 82.2
7.1 82.6 7.2 76.1 7.3 :82.2
s-4 6.9 - 8.0 72.1 - 79.3 6.6 - 7.3 71.2 - 81.0 6.6 - 7.2 72.3 - 79.7
7.3 76.2 7.0 74.4 6.9 76.9
S-17 6.7 - 7.8 75.0 - 77.2 7.4 - 7.8 75.7 - 76.8 7.4 - 7.7 75.2 - 76.1
7.4 76.6 7.6 76.4 7.6 75.7
$-24 7.8 - 7.9 76.5 - 77.2 6.7 - 7.7 74.5 - 76.5 7.6 = 7.6 75.9 - 76.1
7.8 76.8 7.2 75.4 7.6 75.9




IV. BIOLOGICAL STUDIES

A. METHODS

1. Chlorophyll a

Weekly surface water samples were obtained from Stations N-10,
Zero-West, S~4, and S-17. Chlorophyll a determinations were made using

the trichromatic method outlined in the 13th Edition of Standard Methods

for the Examination of Water and Wastewater (1971).

2. Plankton

Metered plankton nets (#20 mesh) were used td collect weekly plankton
samples at Station N-10, Zero-West, S-4, and S-17. At Stations N-10 and
S-4, both surface ;nd sub-surface (approximately six-foot depths) samplings
were made, while at Stations Zero-West and S-17, only surface tows were
taken. Plankton in each sample were identified and enumerated in the
laboratory by examining 45 fields (3 primaries - 15 fields each) of a

Sedgewick-Rafter cell at 100x for phytoplankton and 9 vertical strips (3

for each primary) at 40x for zooplankton.

3. Periphyton

Periphyton accumulators were installed at Stations N-10, Zero-

36
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West, S-4, and S-17 approximately tﬁo feet below the surface of the
water. At Stations N-10 and S-4 additional accumulators were placed

at depths of six feet, which is below the level of significant thermal
influence. Samples were éollected weekly (sﬁort-term) and monthly
(long-term) to determine the effects of the heated diséharge on the
periphyton community. Biota weie identified to majér groups (green, -
blue-green, diatoms) and percent composition of each was determined based

on cellular counts of the groups.

4. Aquatic Plants

Aquatic plants were sampled in spring and late summer at the dis-
charge canal and Stations N-10 through S-24. Relative abundance of each
_species was noted during the course of observations. In cases where
field identifications were not possible, type specimens were returned

to the laboratory for more detailed classification. General habitat

types were noted at each survey station.

5. Aquatic Insects

Qualitative samples were taken iﬁ June and August from the east
and west banks at Stations N-10, Zero, S~4, and S-17. Collections were
made by two field personnel working for 10 minutes at each station. Sub-
strate types at each sample location were noted. Organisms were preserved

in 10% buffered formalin for identificaticn and enumeration.
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6. Benthic Invertebrates

Stations N-10, Zero-West, S-4, and S-17 were sampled with a Ponar
grab in June, August, and October. Two replicate samples were taken at
mid-river and from the east and west banks at each station. Samples
were sieved in the field and preserved. Two and one-half milliliters.of
-rosebengal stain were added to the preservative solution to facilitate
sorting. Benthic samples were returned to the laboratory for sorting,

identification and enumeration.

7. Fish Surveys

a) IMMATURE FISH SEINING

Seining activities were conducted when flows permitted at
Stations N-10, Zero, S-2, and S-17 from early June through July.
Numbers, species and size ranges of immature fish collected in two

"hauls" of a 15-foot,1/4" mesh seine at each station were recorded.

b) ELECTROFISHING

Fish were col;ected by shocking 1000-foot sections along both
the east and west banks of the river at the following stations:
N-9 and N-10; N-6 and N-7; Zero and S-1; S-4 and S-5; S-17 and
S-18. Fish collected during the study (June, August, and September)

were identified, weighed and counted.
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c) FYKE NETTING

Four fyke netting stations (N-10 East, N-10 West, S-3 East,
and S-2 West) were sampled monthly from June through October to
monitor populations of smallmouth bass (Micropterus dolomieui),
yellow perch (Perca flavescens) and pumpkinseed sunfish (Lepomis
éibbosus). Netsiwere set twice per week for two'déy periéds for
a total of 16 net days each month. Captured fish were weighed,
measured, and sexed. Where possible, scale samples from ten fish
per "inch—cléss" of each species were taken for aging. Age defer-
minations were used to verify findings of length/frequency analyses
which were employed to gain a better insight into the Merrimack
River fish populations ih the area of the Merrimack Generating

Plant.

B. RESULTS AND DISCUSSION

1. Chlorophyll a

Monthly means of chlorphyll a concentrations by station are shown
in Table 7. In all months, with the exception of October, mean concentra-
tions of chlorophyll a Qere lower at Station Zero-West than at Station N-10.
From June to October, Station S-17 had higher chlorophyll a concentrations
than other stations sampled, éossibly as a result of the influence of the
Suncook River. A progressive seasonal increase in concentration was noted

at all stations as water warmed and flows diminished. Peak concentrations

% ﬁz/‘fsy 446
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were reached in September; lowest occurred during high flow months (April-

May) .

In general, concentrations of chlorophyll a in 1973 were less than
those in 1971, but greater than those during the 1972 study.

-

2. Plankton

Major groups of plankton considered were diatoms (Chrysophyta),
green algae (Chlorophyta), bluegreen algae (Cyanophyta), and zooplankton.
Golden brown algae (Pyrrophyta) and red algae (Rhodophyta) were also

enumerated, collectively.

SURFACE

a) DIATOMS

¢

Numbers of diatoms per 100 liters of water are shown in Figure

7 according to station. Dominant forms collected were Asterionella
BRSRh——

sp., Melosira sp. and Tabellaria sp. Results of a Friedman two-way

analysis of variance (Sokal and Rohlf, 1969) indicated significant

among-station differences (p < .00l) with Station N-10 having the
=

greatest abundance of diatoms (N-10 > S-4 > §-17 > 0-W) over the

e e o e P

season. A trend toward higher numbers (similar to those found at

Station N-10) was noted at more southerly stations. A parametric two-
way analysis of variance showed a significant reduction in the percen-

tage of diatoms at all stations (p < .005) during July, August, and
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September, the higher temperature months.

b) GREEN ALGAE

Dominant forms of green algae collected in surface tows

were Microspora sp., and Spirogyra sp. As was true with

diatoms, throughout the study period less numbers of green

algae were collected at Station Zero-West (N-10 > S-4 > §-17

> 0-W) than at Station N-10 and among-station differences were
r"—/—

significant (p = .032) over the season. During most months
sampled, Stations S-4 and S-17 had comparable or greater mean

numbers of green algae than did Zero-West. Percentages of green

algae increased significantly at all stations (p < .005) during
e
August and September, months when hlgh temperatures and low flows

IR e G T e et st e et e N A R e

prevailed.

D"“"‘y

T R et A,

¢) BLUEGREEN ALGAE

The dgfiﬂEBE—SQBFS of bluegreen algae collected was Oscillatoria.

Station Zero-West had greater numbers of bluegreen forms than dld
- o " » e ome v e

N-10, S-4 or S-17 (0-W > N-10 >S- 4 > _5-17) as shown in Figure 7.

A A e AN
i

Among-station differences were significant (p < .00l1) over the

season. The greater abundenfe_gf_glgggrggp algae was probably re-

lated to the dense mats of Oscillatoria Sp. on bottom substrates in

the discharge canal. These mats could have been loosened by turbu-
-

lence resulting in their introduction into the river at Station
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Zero-West. 1In general, percentages of bluegreen algae increased

in the months of July, August, and September at all stations.

d) ZOOPLANKTON

The predominant zooplankton forms collected in surface samples
. _____—__—————"—'— .

were rotifers and ciliphorans. No statistically significant dif-

ferences between numbers of organisms were found among stations

over the season, During August, the month of highest ambient temp-
o SLAEE

eratures, numbers of zooplankton increased over N-10 numbers at
stations south of the discharge canal. In September, the month of
lowest flows, zooplankton were reduced at Zero-West, S-4 and S-17,
with the amount of the reduction increasing with downstream movement.
It is not possible to ascertain whether this was the result of im-
pacts experienced at Station Zero-West or of natural variability in

river plankton. 1In general, an increase in percentage of zooplankton

was noted in August and September at all stations.

e) OTHERS

Total numbers of all other phytoplankton groups (i.e., golden
brown and red algae), found in low numbers throughout the season
were also tested for differences among stations. Significant among-
station differences were noted over the season (p < .00l) with Zero-

West showing the lowest abundances (S-17 > N-10 > S-4 > 0-W).
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SUB-SURFACE

Dominant plankton forms collected in subsurface tows (Figure 8)

were the same as those noted for the surface samples. Stations N-10 and

$-4 were similar to each other in

e — e et s e - JUS——_s o

total numbers and composition with the

exception of the green algae. Station N-10 had significantly more green

aiééé”fﬁéﬁm§:4“tp = .015, Wilcoxin Matched Pairs Signed Ranks Test (Sokal

and Rohlf, 1969)] over the study beriod at the sub-surface depth.

In summary, results of the 1973 plankton survey were similar to T
those of 1971 and 1972 due to a consistent numerical reduction of planktonic

forms at Station Zero-West. The plankton community exhibited expected

seasonal trends with diatoms showing peak abundance in the cooler spring /

and fall months while other forms increased during the warmer summer /

months. Chlorophyll a concentrations generally substantiated these

findings.

3. Periphyton

a) WEEKLY SAMPLING

Weekly periphyton slides were examined to determine effects of
e e

E——

thermal impacts on initial periphyton colonization. During 1973
diatoms were the dominant organisms at all depths (Figures 9 to:11).
A Friedman non-parametric two-way analysis of variance (Sokal and
Rohlf, 1969) testing abundance differences among stations over the

season showed that Station N-10 had significantly more diatoms

et
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(p = .018) at the two-foot depth than stations outh of the discharge

canal. Lowest numbers of diatoms were found at Station Zero-West.

o

As shown by Figure 9 and 11, results of a two-way analysis of vari-

et a1,

of bluegreen algae (P < .001) than did other stations. Comparisons

JRRNUSVRS
bt O v s 5o A r

of abundances of diatoms at the six-foot depth at Stations N-10

and S-4 [Wilcoxon Match Pairs, Signed Ranks Test (Sokal and Rohlf,

1969)] showed Station N-10 to have greater numbers of diatoms

(p = .0002) as well as more _green algae. At both statlons (N-lO and

S-4) slides at the two-foot depth had a greater abundance of perl-

phyton than those at the 51x-foot depth

b) MONTHLY SAMPLING

Statistical tests failed to reveal any significant differences
over the study season in abundances (Figures 12 to13 ) or percentage
composition (Figures 14 to 15) among stations at the two or six-

foot depths. 1In general, diatoms dominated at all stations. At

ket i ity o A Al

the two-foot depth, reductions of diatom numbers (Figure 12) at
Station Zero-West were noted for June, September and October.
During September (low flow month) diatoms were strongly reduced at
Station S-4 (Figure 313) at the six~foot depth. Percentage

. rercente
composition data (Figure 14) indicated higher percentages of
biﬁegreen algae at the two-foot depth of the more southern stations

than at N-10. Composition of periphyton groups was similar. At

the six-foot depth, no major differences were evident...
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T In summafy, 1973 monthly periphyton data indicated a less marked

A~

//r

reduction of diatom populations south of the discharge canal than occurred
in 1972 although 1973 flows were comparable and temperatures gteater.
Findings of the 1973 survey were genera}ly consistent with 1971 results.
Higher.percentages of bluegreen algae at thermally influenced stations

on both weekl; and monthly slides likely relate both to their greater

thermal tolerance and their abundance in the discharge canal.

4. Aquatic Plants

Results of aquatic plant surveys (Tables 8 and 9 ) indicated that

\..e__mm«%
—

presence or absence of plants at any one station was largely determined by

substrate and depth. Ten genera of aquatic vascular macrophytes were

collected during the June and August surveys.

JUNE 19, 1973

During the June 1973 survey, Station N-5 East produced the hi t

abundance of plants 11kely due to an expan51ve shallow water zone, whlle

.......... st - v A AT ST .
A Al WS M 1 A 150t 17 AT TS

Zero-East had the greater dlver51ty. A total of 9 genera were noted in
tuvm s 1 A e e A ,""""'"‘""M'

“the Hooksett Pond study area. Anacharis sp. and Sagittaria sp. were -

B e A a1 et

‘found at Station Zero-West in the region of maximum river temperature
(71.0°F). In the Discharge Canal (weir area), where water temperatures
of 84.6°F were recorded, Eleocharis sp., Sagittaria sp. and Ludwigia sp.

were found. In the 1971 and 1972 June surveys no plants were found at

—

Station Zero-West whlle only Eleocharls £p were noted 1n the Dlscharge

e i e i A S RRRHPE RN S L 2 L

Canal, p0551b1y as a result of canal construction activities.
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AUGUST 7, 1973

During the August survey, Station N-5 East again had the highest
—
abundance of plants while S-13 East produced the greatest diversity.
—\L—/’A

e

e
Numbers of aquatic plants increased over June abundances and a new species,

Fontinalis sSp. was noted at Station N-1 East. At Station Zero-West

(87. 9°F) no plants were found, pos51bly due to 1ncreased temperatures,

L SRR - st S

although hlgh July flows and resultlng turbulence could have contrlbuted

e e

to thelr absence. In the Discharge Canal (101.8°F) no change in species

e

composition was noted from that of the June survey.

D

'with those of 1971 and 1972.

SN

5. Aquatic Insects

During the’June and August samplings, dominant insect groups

encountered were Dlptera (mldges), Coleoptera (beetles), Ephemeroptera

e RS

(mayflles), Odonata (dragon and damsel flles), and Trlchoptera (caddis-

flies). Organlsms collected durlng the surveys are shown in Tables 10

and 11,

In June, 82% of the total number of insects collected were dipteran

larvae. Dlpterans were predominant at all stations w1th the exceptlon

oA

e o i D P

of S-17 West, where 63% of the organlsms were coleopterans. Numbers of

AN A 1 D N AN i R ooy T

1nsects ranged from a hlgh of 258 at S§- 4 West to a low of 81 at N-10 East.

o e e s e e i i 2

The area around the dlscharge welr produced_6$horganls@shofuwhich 60

were dipterans, The most diverse communi ty was found at Station N-10

Sa R PR
P i

In general, results of the 1973 aquatic plant surveys were consistent

.
~
]

S
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West, and the least at S-4 West and Zero-East. With the exception of

U

an area in the v1c1n1ty of the discharge weir, temperature did not

appear to play a 51gn1f1cant role in the distribution of aquatlc in-

p—

sects.

T
In August, as in June, dipterans were the most common organisms,

forming 61% of the total collected. At Station S-17 West, coleopterans

TR e e, it

were again dominant, comprising 60% of the totalsnumhermogwén§egts. The

‘largest numbers of organisms were again collected at Station S-4.West

o

(16el). Lowest numbers (22) were found at, Zero—West. The reduced

P e s

numbers at Statlon Zero-West may have been related to hlgh temperatures

(86 1°F), although poorer natural substrate at that statlon plus possible

impacts of July floodlng make such a conc1u51on questlonable. nghest

communlty dlverSLty was noted at S5-4 East and S-l7 West, and the lowest

LA —r~

at N-10 West. The discharge weir produced 11 organisms of which 7 were

.

dipterans. Total numbers of organisms collected at all stations were
reduced from the numbers collected in June. This reduction might have

been the result of July flooding.

\

In general, substrate ccmposition and habitat appeared to pla;\-w

TN

more of a role in determining insect diversity and numbers than did
temperature. This was true at all stations except the discharge weir
and possible Zero-West. Results were comparable to those of 1971 and

1972.

o
A
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6. Benthic I_nvertebrates

Results of the 1973 benthic invertebrate surve?s are presented
in Tables 12 to 14. As in 1970, 1971 and 1972 dipterans and oligochaetes
were dominant. Total nﬁmbers of organisms collected ranged from 5064
(June) to 21,654 (October) with the largest numbers being found in the
shallow more productive littoral zone. Abundance showed a marked in-
crease over 1972 (range: 1009-4863). The reasons for this increase are

difficult to ascertain, although the following may be contributing factors:

1. 1In 1972, higher flows were recorded later into the

summer season.
2. BAmbient temperatures in 1972 were lower than in 1973; and
3. 1In 1973 the rose-bengal staining technique improved sorting

efficiency.

Tendepedidae dominated all sampling months with the exception of

October when greater numbers of oligochaetes were found.

During June, August and October highest total numbers of macro-
benthis were found at Stations S-17 West , S-4 West and N-10 West. Lowest
numbers were consistently found at Station Zero-West, probably due to
coarse sandy substrate éeposited as a result of past canal construction
activities. In general, as in past years, numbers and diversity of
benthic organisms at individual stations appeared to be more of a response

to substrate characteristics than to thermal discharge. The fact that
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most organisms encountered are members of the more tolerant taxa could
possible preclude a noticeable response to any but the most severe of

thermal conditions.

7. Fish Surveys

a) IMMATURE FISH

Predominant species were white suckers (Catostomus commersoni) ,
yellow perch (Perca flavescens), and fallfish (Semotilus sp.).
The Juné 5 and June 22 surveys, which were limited by water depth
to visual observations and periodic dip-netting to note relative
abundance and species similarities, showed a uniform distribution
of post-larval fish both north and south of the discharge canal.

The dominant species was the white sucker.

Results of the June 22 - July 26 surveys.are shown in Tables 15
to 18. Species diversity was highest at southern stations through-
out the survey period. On most sampling dates Station Zero and S-2
produced the greatest abundance of immature fish. However, on July
26, the sampling date when highest temperatures were recorded
(N-10 = 74.5°F, Ze?o-East = 84.4°F), this was not the case. Northern
stations produced the most fish while numbers of fish at Station
Zero-West (83.7°F) dropped significantly from the abundance recorded

on July 20 (79.0°F).

In general, it is difficult to separate effects of habitat

differences and temperature impacts on distribution of immature fish.
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However, on July 26, the effécts of the thermal plume on fish distri-
bution appeared evident. It was impossible to sample in later months
due to lowered water and the absence of shallow littoral zones, and
consequently substéntiating data durihg higher temperature months

could not be obtained.

b) ELECTROFISHING

Electrofishing data on species diversity and total numbers of
fish collected during the June, August and September surveys are
presented in Figures 16 and 17. An enumerative species list is

shown in Tables 19-21.

During June, Station N-6/N-7 East produced the largest numbers
of fish while Stations S-4/5-5 East and S-17/5-18 East yielded
highest diversities. The pumpkinseed sunfish (Lepomis gibbosus)
was the most ébundant species, followed by the yellow perch (Perca
flavescens). Lowest diversity and numbers were encountered at
N-6/N-7 West and N-9/N-10 West, respectively. A total of 454 fish
were collected in June, compared to 340 in the same month in 1972.
Unlike 1972, the white sucker (Catostomus commersoni) did not occur
in any great numbers, and incidences of skin fungus on yellow perch

were rare and without correlation to increased temperature conditions.

In August, pumpkinseed sunfish -7ere again dominant, followed by

yellow perch. Largest numbers of fish were collected at Station
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Figure 16. Numbers of species of fish collected by electrofishing at five

stations during June, August and September, Hooksett Pond,
.Merrimack River.
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S5-4/s-5 East; least were collected at N-6/N-7 West. Highest
diversities were noted at Stations N-9/N-10 East; lowest diver-
sities occurred at Stations $-17/5-18 West and Zero-S-l'West.

Total number of fish collected during August was 299, a decrease
from June. Results were similar to those of August, 1972, in

that 259 fish were collected and pumpkinseed and yellow pgrch
éredominated. Also, during i972, iowest diversity was encountered
at Station Zero/S-1 West. However both highest numbers and highest
diversity occurred at N-6/N~7 West rather than at S-4/S-5 East_and

N-9/N-10 East.

Four hundred eighty-three fish were collected during the
Septeﬁber survey. Pumpkinseed sunfish and smallmouth bass (Microp-
terus dolomieui) were dominant. Most of thersmallmouths were caught
south of the discharge canal. The most numerically productive
station was Zero/S-1 East; the least, as in August, was N-6/N~7 West.
The most diverse samples were taken at Statiéns N-6/N-7 East and
S-4/S-5 East; the least at N—6/N—7 West. One sample, dominated by
pumpkinseeds and largemouth bass (Micropterus salmoides), totaled
1,013 individuals. In both 1972 and 1973, as waters cooled, |
numbers of bass (Micropterus spp.) increased at stations both north

and south of the discharge canal.

For the most part, as in past years, numbers and diversity of
fish appeared to be related largely to natural habitat suitability.
However in August, as temperatures approached or slightly exceeded

90°F, numbers and diversity of fish were reduced in the old discharge
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canal and at Station Zero/S-I West. Similar results were noted

during the 1971 survey under comparable temperature conditions.

c) FYKE NETTING

A total of 16 fish spec1es were captured by fyke netting durlng
the 1973 sampling period. The only species captured which were not
collected during 1972 was a single tadpole madtom (Noturus gyrinus)

and walleye (Stizostedion vitreum vitreum).

In 1972, the most frequently encountered species, both north and
south of the discharge canal, was the brown bullhead . (Normandeau
Associates, Inc., 1973). During 1973 pumpkinseed sunfish were more
abundant than brown bullheads south 6f the discharge canal (Table 22).

+ These species were followed in numerical abunaance by white suckers,
yeilow perch, smallmouth bass, yellow bullhead (Ictaluris natalis),
and redbreast sunfish (Lepomis auritus). The other 9 species
captured in the fyke nets were of little numerical importance,
comprising only 5.5% of the total season catch (Table 22). In 1972,
chain pickerel (Esox niger), and yellow bullheads were captured more
frequently north of the discharge canal; and white suckers, white
perch (Morone americana), and brown bullheads (Ictaluris nebulosus)
were more frequently encountered south of the canal. During 1973,

brown bullheads were more abundant north of the canal. White

pPerch and white suckers were equallv abundant in both areas. Only

chain pickerel remained more abundant north of the discharge canal
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(Table 22). Numerical abundance of species present north and
south of the discharge canal revealed little difference in the

make-up of the fish community sampled by fyke nets.

Among the principal fish species ‘investigated (pumpkinseed,
smallmouth bass, and yellow perch) north-south differences in
abundance, as measured by . fyke net.catch, are obvious only for
pumpkinseed (Table 22). As in 1972, the southern stations yielded
more individuals of this species, as well as slightly gre;ter num-
bers of yellow perch, than did the northern stations. Smallmouth

bass were equally abundant in both areas. During 1972, smallmouth

bass were more abundant at the northern stations.

Samples were grouped “summer" (June = August) and "autumn"
(September and October) for analysis of mean lengths. One-way
analysis of variance was performed (Sokal and Rohlf, 1969) on the
mean length for pumpkinseed, smallmouth bass, and yellow perch
(Table 23). Significance among location total length differenées.
was observed for summer and autumn age II pumpkinseed (P <.001),
autumn age III pumpkinseed ( P <.00l), and summer age II yellow
perch (P <.015). No significant total length differences were
observed for smallmouth bass (P >.05). 1In all cases Qhere signifi-
cant within age-class total length differences were observed the
greatest mean length was associated with Station S-2 West (Table 23).
Smallest mean total length was consistently found at Station N-10
East. These trends are illustratedlgraphically in the form of

monthly length-frequency distributions (Figures 18 through 22).
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Figure 18. Length frequency distributions and age ranges for three species
of fish collected by fyke netting, June, 1973.
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Figure 19. Length frequency'distributions and age ranges for three species
of fish collected by fyke netting, July, 1973.
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Figure 20, Length frequency distributions and age ranges for three species
of fish collected by fyke netting, August, 1973.
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Figure 21. Length frequency distributions and age ranges for three species
-of fish collected by fyke netting, September, 1973.
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Figure 22. Length frequency distributions and age ranges for three species
of fish collected by fyke netting, October, 1973.
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The distribution of age groups, by station and species, in the
monthly fyke net samples is presented in Tables 24 through 27 and
Figures 18 through 22. These illustrations indicate that fyke
net selectivity is such that age II and younger pumpkinseed, small-
mouth bass, and yellow perch are not sampled as efficiently as are
older, larger individuals. Since significance among station )ength
at age differences have been demonstrated for two of the three
speciés investigated, the relative abundance of younger fish in
the monthly catches is biased. Analysis of age composition, then,

should be restricted to age III and older age groups.

Generally, the distribution of age IIT and older individuals
within the monthly samples was highly variable for all three species
investigated (Table 24 through 27; Figures 18 through 22). Aas in
1972, the generally greater overall abundance of pumpkinseeds at the
southern stafions (Table 22) is reflected in the higher number of
older individuals captured. In contrast, age III and older small-
mouth bass were distributed more or less identically north and

south of the discharge canal. During 1972, greater numbers of older,

larger smallmouth bass were captured at the northern stations than

at the southern stations.
Length-weight relationships of the form
log Wt = log ¢ + n log TL
or

wt

c + TL



TABLE 24. MONTHLY SPECIES AGE GROUP TOTAL BY STATION

YELLOW PERCH

0 1 2 3 4 5 6
June N-10 W 7 13 4 2
N-10 E 1 7 5 6 7 2
S~2 W 1 1 7 1
s-3 E 3 12 10 1
July N-10 W 3 2 io 5 1 1
N-10 E 1 1 2 4 1
S-2 W 1 13 10 2 1
s-3 E 3 21 9 10 1
Aug. N-10 W 1 4 1
N-10 E 1 1 3 2 1
s-2 W 1 4 4 2
s-3 E 1 6 4 1 2
Sept.  N-10 W 1 2 2
N-10 E 2 1
S-Z W
S-3 E 1 2 2
Oct. N-10 W 2 7 3 3
N-10 E 1 1
s-2 W 2 1
s-3 E 2 3 8 4 4 2

TOTAL 17 72 98 73 30 T 7




TABLE 25. MONTHLY SPECIES AGE GROUP BY STATION

PUMPKINSEED SUNFISH

Month Station 0 1 2 3 4

June N-10 W 2 11 4 1
N-10 E 6 7
S-2 W 2 8 10 3
s-3 E 6 28 8 1
July N-10 W 5 4
N-10 E 2 3 3
S-2 W 2 5 14 1le
S-3 E ' 3 10 8
Aug. N-10 W | 1 2
N-10 E 2 1 1
S-2 W 5 10 7
S-3 E 3 3 7
Sept. N-10 W 1 8 3
N~-10 E 3 8 3 2
S-2 W 1 9 3
S-3 E 1 2 3 5 1
Oct. N-10 W "2 1 2 2
N-10 E 2 5 3
S-2 W 5 10 6 9
S-3 E 6 10 14 9

TOTAL 2 38 113 120 80




TABLE 26. MONTHLY SPECIES AGE GROUP TOTAL BY STATION

SMALLMOUTH BASS

Month Station 0 1 2 3 4 5 6
June N-10 W 6 11 4
N-10 E 2 6
S-2 W 2 3 3
s-3 E l 2 2
July N-10 W 2 9 12 4 1l
N-10 E 2 3 3
S-2 W 2 3 1 1l 1
S-3 E 2 3 5 7 2
Aug. N-10 W . 1 2 1l
N-10 E 1l 3 7 2
S-2 W -1 6 5 8
S-3 E 2 5 8 3 2
Sept. N-10 W 2 1
N-10 E
s-2 W
S-3 E
Oct. N-10 W 1 4 3 1l
N-10 E 2 1l
S-2 W 1
S-3 E 2 2 3 1l 2 4

TOTAL 1 17 45 67 40 16 6
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TABLE 27. SEASON AGE-GROUP TOTALS BY SPECIES AND STATION
Station Age
o 1 2 3 4 s 8

N-10 W 4 14 21 10 3 1 Pumpkinseed
Sunfish

N-10 E 11 22 10 6 2

s-2 W 1 9 28 49 38 21

s-3 E 1 14 47 40 26 15

N-10 W 12 27 16 8 Smallmouth
Bass

N-10 E 3 11 10 7

s-2 W 1 8 11 12 6 1

S-3 E 6 11 18 3 6

N-10 W 4 8 26 23 10 Yellow
Perch

N-10 E 4 o 12 14 9

S-2 W 2 20 25 12 3

s-3 E 6 35 35 25 7
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where Wt = weight in pounds, TL - total length in inches, and ¢ and
n are constants (Tesch, 1968) were computed for male and female

smallmouth bass, pumpkinseed, and yellow perch (Figures 23 through 25).

Correlation coefficients, which represent a measure of dispersion

about the computed regression, were also calculated.

Computed results indicate that the pattern of length and weight
accretion_within species is similar for all locations sampled.
Differences in slope and intercept values (log C and n) which do
exist can most likely be attributed to differences in numerical
abundance and the distribution of length and weight withiﬁ samples.
This is especially evident for yellow perch; where sample sizes
were small and size range within samples limited. Pumpkinseed
sunfish differences, however, are not artifacts of sample
differences. Both male and female pumpkinseed from the northern
stations are heavier at a given total length than are specimens
of a comparable total length from the southers stations as is
evidenced by greater log C (intercept values;(Figure24 ). 1In 1972,

this difference was not noted.

In summary, results of the 1973 fyke netting program indicated no

substantial differences between age structure or length-weight relationships

in smallmouth bass, yellow perch, or pumpkinseed populations at stations

north and south of the discharge canal. Significant among location total

length differences within summer and autumn pumpkinseed and autumn yellow

perch collections were noted. Greatest total length was always associated
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Figure 23. Length/weight relationships of smalimouth bass collected by
fyke netting - Hooksett Pond, Merrimack River - 1973.
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Figure 23. Length/weight relationships of smallmouth bass collected by fyke
(Continued) netting - Hooksett Pond, Merrimack River - 1973.
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Figure 25. Length/weight relationships of yellow perch collected by fyke
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Figyre 25. Length/weight relationships of yellow perch collected by fyke
(Continued) netting - Hooksett Pond, Merrimack River - 1973.



with Station S-2 West. Smallest total length was consistently found at
Station N-10 East. The greatest number of pumpkinseed and yellow perch
was also captured at the southern stations. No growth'or relative abun-
dance differences between smallmouth bass collgctions from north and
south of the discharge canal were observed. The relative contribution
of the species present which were not intensively investigated was simi-
- lar north and south of the discharge canal. The brown bullhead was the.
most frequently encountered species at both locations. Other species
contributing éubstantially to the total catch were the white sucker,

yvellow bullhead, and red-breast sunfish.
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V. SUMMARY AND CONCLUSIONS

As in past years, pH and nutrient concentrations showed little or
no differences among stations while dissolved oxygen concentrations were
slightly reduced at stations south of the discharge cangl. Levels of
chlorophyll a Eorresponded to seasonal trends in phytoplankton numbers and
weré genérally less at Station Ze£o—West than at‘other stations sampléd. |
Numbers of planktonic diatoms and green algae in surface samples were
reduced at Station Zero-West while numbers of bluegreen algae increased.
Green algae were also reduced in sub-surface tows. Periphyfon communities
on weekly slides south of the discharge canal showed less abundance than
at the ambient station (N-10) with diatoms being primarily affected.
Monthly periphyton slides showed some reduction in diatom abundance at

Station Zero-West but these reductions were not statistically significant.

Reduced abundance of aquatic plants and insects at Station Zero-West
could have been therﬁally related, although impacts of high July flows
cannot be discounted. Benthic invertebrates occurred in higher numbers
than in past years at all stations and their distribution appeared to be
largely habitat related. Electrofishing and immature fish surveys indicated
some limitation of fish abundance at Station Zero-West and S-1 concurrent
with high summer temperature. Fyke netting data showed pumpkinseed sunfish
and yellow perch of given ages to be of greater total length at Station
S-2 west than at other stations during the summer and autumn. Other species
sampled showed little or no substantial differences among stations

north and south of the discharge canal.
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TABLE 8-1. . HOOKSETT POND FINFISH SPECIES LIST. MERRIMACK
RIVER SUMMARY REPORT, 1979.

SCIENTIFIC NAME

Anguillidae

Anguilla rostrata
Clupeidae

Alosa sapidissima
Salmonidae

Salmo gairdneri

Salmo salar

Salmo trutta

Salvelinus fontinalis
Osmeridae

Osmerus mordax
Esocidae

Esox niger
Cyprinidae

Notericonus crysoleucas

Notropis cornutus

Notropis hudsonius

Notropis spp. (Larvae)

Semotilus corporalis

. Semotilus spp. (Larvae)

Catostomidae

Catostomus commersoni
- Ictaluridae
' Ictalurus natalis
Jcotalsrus nebulosus
Noturus gyrinus
Noturus insignus

Percichthyidae
Morone americana
Centrarchidae
Lepom=s auritus
Lepomis gibbosus
Leponis macrochirus
Micropterus dolomieui
Micropterus salmoides
Percidae
Etheostoma nigrum
Perca flavescens
Stizostedion vitreum

COMMON_NAME

American eel
American shad
Rainbow trout
Atlantic salmon
Brown trout
Brook trout
Rainbow smelt
Chain pickerel

Golden shiner

" Common shiner

Spottail shiner

Fallfish -

White sucker

Yellow bullhead
Brown bullhead
Tadpole madton
Margined madtom

White perch

Redbreast sunfish

Pumpkinseed
Bluegill

_ Smallmouth bass

Largemouth bass

Johnny darter °
Yellow pexch
Walleve



APPENDIX I.

ENVIRONMENTAL TEMPERATURE TAPE -- MERRIMACK RIVER



PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE

ENVIRONMENTAL TEMPCRATURE TAPE == MERRIMACK RIVER == MK N=10

MAXe MINe
DAY TEMP. TIME TEMPs TIME
1 MAY 73 51l¢29 1945 48082 615
2 MAY 73 52486 1445 51405 330
-3 MAY 73 5484 1545 52e44 530
4 MAY 73 55469 1515 54406 715,
5 MAY 73 54497 15 5370 2315
6 MAY 73 53470 15 53410 715
7 MAY 73 5557 1645 53,10 530
8 MAY 73 5623 1645 54424 830
9 MAY 73 55463 15 5478 1100
10 MAY 73 5635 1745 54466 415
11 MAY 73 56429 15 54478 1130
12 MAY 73 55463 15 54436 930
13 MAY 73 5635 1800 54400 415
14 MAY 73 55475 15 54430 830
15 MAY 73 55403 15 54418 645
16 MAY 73 56429 1700 53476 630
17 MAY 73 56¢47 1545 54460 715
18 MAY 73 55481 15 53434 2300
19 MAY 73 54460 1430 53422 400
20 MAY 73 53482 1215 52456 630
21 MAY 73 5600 1430 53434 2345
. MAY 73 53440 15 5250 2300
23 MAY 73 53.82 1700 50,03 1000
24 MAY 73 55415 1815 38e52 915
25 MAY 73 55409 15 5478 2345
26 MAY 73 5581 1715 54484 145
27 MAY 73 5767 1645 55421 645
28 MAY 73 57425 30 55493 2400
29 MAY 73 58410 1645 55487 245
30 MAY 73 5966 2100 5701 600
31 MAY 73 60451 1700 59436 100
AVERAGE 55460

ALL TEMPERATURE READINGS IN DEGREES F



PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE

ENVIRONMENTAL TEMPERATURE TAPE == MERRIMACK RIVER == MK N=10
MAX e MINe
DAY . . ... _ TEMPe TIME TEMPs _TIME e
—J1_JUN 73 | 6195 ; 2130 5954 630 .
2 JUN 73 62497 1545 61le11 545
—. 3 JUN 73 63428 1630 60693 . 615 o S L
4 JUN 73 6285 1600 61465 645 . B
.5 JUN 73 74460 830 61e77 _ 445 , e e
6 JUN 73 Tle41 1445 68494 815
-.7 JUN 73 . 69406 ' 30 . 61489 _645___ .
8 JUN 73 66411 1730 63458 545 ,
. 9 JUN 73 69+48 2100 6520 515
10 JUN 73 70414 2200 66011 545 o
—-11 JUN 73 71le41 1630 68e15 545 0
12 'JUN 73 73e45 1230 70674 530 : - .
...13 JUN 73 . . T4.496 515 71695 2400 . . e e e e
14 JUN 73 74490 1700 71410 330
15 JUN 73 NO DATA FOR THIS DAY e .
16 JUN 73 NO DATA FOR THIS DAY
17 JUN 73  NO DATA FOR THIS DAY L
18 JUN 73 NO DATA FOR THIS DAY
.19 JUN 73 . NO DATA FOR THIS DAY __
20 JUN 73 NO DATA FOR THIS DAY
21 JUN 73 NO DATA FOR THIS DAY i ) )
.22 JUN 73 NO DATA FOR THIS DAY
"3 JUN 73 NO DATA FOR THIS DAY i B )
~4 JUN 73 NO DATA FOR THIS DAY
25_JUN 73 NO DATA FOR THIS DAY K _ N R .
26 JUN 73 NO DATA FOR THIS DAY
27 JUN 73 NO DATA FOR THIS DAY e e e e e e e
28 JUN 73 NO DATA FOR THIS DAY
.29 JUN 73 NO DATA FOR THIS DAY _ o e e
30 JUN 73 NO DATA FOR THIS DAY
AVERAGE 69404
e - ) e e e e N
... ALL TEMPERATURE READINGS IN DEGREES.F.___
e Ty G



ENVIRONMENTAL TEMPERATURE TAPE == MERRIMACK RIVER == MK Neio 7

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE

D i G S D TS G T D ST Gt D G S G BB B M T G S R S e G G4 Gma TE S GRS S e G S eme o w=y - e
-—-

10 JUL 73
11 JUL 73

12 JUL 73

T13 JUL 73
14 JUL 73

154Uk 73

.16 JUL 73
17 JUL 73
18 JUL 73

19 Juk 73

.20 JUL 73
21 JUL 73
22 JUL 73
23 JUL 73
JUL 73

NO

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
~ NO
NO
NO
NO
NO
NO

25 JUL 73

26 JUL 73
27 JUL 73
128 JUL 73
29 JUL 73
30 JUL 73
31 JUL 73

- .AVERAGE

MAX e
TEMP.

DATA
72485
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

DATA
DATA

DATA
DATA
DATA
DATA
DATA
80462
83487
82430
83.21
82430
83651
84677
85498
84477

80404

730

FOR
FOR

THIS
THIS

1915

FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR

THIS
THIS
THIS
THIS
THIS
THIS
THIS
THIS
THIS

THIS
THIS

THIS
THIS
THIS
THIS
THIS

2015
1045
2045

115
2345
12390
2300
1745
2230

MINe
TEMP,

. TIME e e L e e

67e67
66e4]
72485
DAY
DAY
71410
DAY _

L2245 o L. . —_—
945 :
415

[N

1000.

DAY
DAY
DAY
DAY
DAY
DAY
DAY
DAY
DAY
DAY
DAY
DAY .
DAY
DAY
DAY

7592

T4418

75498

75468

7568

T4e42

7797

77419

78439

,J“ALL TEMPERATURE READINGS IN DEGREES F
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PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE

ENVIRONMENTAL TEMPERATURE TAPE == MERRIMACK RIVER == MK N=10

MAX o MINe
DAY TEMPe TIME TEMPe TIME
1 AUG 73 Bl4oell 115 7797 1315
2 AUG 73 83475 515 78457 2115°
.3 AUG 73 83415 2100 76404 800,
4 AUG 73 84489 2345 77¢13 245
"5 AUG 73 87478 1445 77.85 715
6 -AUG 73 84e¢47 1030 7731 730
7 AUG 73 B7e¢66 2130 78457 745
- 8 AUG 73 85468 515 77.61 630
9 AUG 73 87436 1445 78451 830
10 AUG 73 8778 2400 8le46 1330
11. AUG 73 89.83 100 80450 2345
12 AUG 73 89423 2100 79405 445
13 AUG 73 86s52 2245 7773 730
14 AUG 73 85492 230 76482 1715
15 AUG 73 80,02 145 74490 1915
16 AUG 73 82491 1345 74490 1415
17 AUG 73 Ble40 130 75462 715
18 AUG 73 83.81 2015 76458 200
19 AUG 73 84629 945 78409 1130
~~ AUG 73 84671 1430 76476 815
.. AUG 73 —O 2y} P——1530- 76482 15
22 AUG 73 83493 1500 76404 2300
23 AUG 73 8le34 1330 73487 900
24 AUG 73 81458 1845 74436 2245
25 AUG 73 80620 2015 73433 145
26 AUG 73 82400 2030 . 73499 715
27 AUG 73 85e14 2045 = Theb6 715
28 AUG 73 B4453 2215 76476 445
29 AUG 73 86e70 2300 76452 600
10 AUG 73 86e46 1915 78469 1100
31 AUG 73 B5480 1445 63476 1745
AVERAGE 85400

ALL TEMPERATURE READINGS IN DEGREES F



PUILIC SERVICE COMPARY OF NEwW HAMPSHIRE

SWWVIRONMELTAL TE"PEIATURE TAPE == MERRIMACK RIVER == KK =10
UAX e MINe
DAY TSuP,  TIME TEMPs  TIME
NO DATA FOR THIG DAY
KO OATA FOR THIS DAY
NO CATA FOR THIS DAY N
ND DATA FOR THIS DAY o
NO DATA FOR THIS DAY .
HO DATA FOR THIS DAY
NO DATA FOR THIS DAY
NO DATA FOR THIS DAY
NO DATA FOR THIS DAY
NO DATA FQR TIIS DAY
‘NO DATA FOR THIS Day
NO DATA FOR THIS5 DAY
NO DATA FOR THIS DAY

O

(@)

—‘
~N N NN
Woue Wl ) s

o
8]
-
~

o
[ ¥
—_
~
w2

o
(@]
—
~ ~
[SVIRRY

O DD L W
@) Q
N e\
— —
~ ~
o3 w

R
V]
(]
M
—

~N

[PURVIIING

14 OCT 73 NO DATA FOR. THIS DAY
15 OCT 73 NO DATA FOR THIS DAY
itA OCT 73 NO DATA FOR THIS DAY
27 OCT 73 ND DATA FOR THIS DAY
12 OCT 73 NO CATA FOR THIS DAY
io OCT 73 NO DATA FOR TiII5 DAY
2N 0CT 73 NS DATA FOR THIS DAY
21 OCT 73 ND DATA FOR THIS DAY
2 2CT 713 NO DATA FOR THIS DAY
>3 OCT 73 NO DATA. FOR THIS DAY
24 OCT 13 52480 1345 51489 1100
25 OCT 73 53410 1730 5238 800
26 OCT 73 53422 1430 52456 600
27 OCT 1732 5298 1515 51429 2400
2 0OCT 73 51e35 15 50609 730
29 0CT 73 50421 15 49449 2400
30 0CT 732 50475 1720 4436 330
31 OCT 73 516459 1630 50403 80C
AVERAGF 52400

Y

ALL TEVPERATURE READINGS IN DEGREES F



PURLIC STRVICT COMPANY OF NiZw HAMPSHIRE

MAX e MING
DAY TFiPe TINE TEMPe TIME
.1 NOV 73 593 15 hGeB3D 2400
2 NIV 73 46,75 1615 45488 730
S NI & 49430 1% hT7e44 2345
4 NGV 73 47 ettt 5 S A6423 2345
5 KOV 72 NS 30 46425 2400
6 NOV 73 44424 15 42468 2400
7 NOV T3 42462 15 4184 730
8 NOV 73 41490 900 Gle48 2145
9 NOV. 73 4154 30 40451 2345
10 MOV 73 4G e 15 38.46 2015
11 NOV 73 38.65% 1300 37444 730
12 NOV 77 37.67 1445 27.29 430
13 MOV 73 3848 24700 37¢59 15
14 NOV 73 40451 2237 3844) 15
‘5 NOV 73 alell 1539 40415 515
1A NOV 73 Glet42 140D 40427 2400
17 NOV 72 404,27 15 38.22 2345
18 NOV 73 3Q,24 30 37462 R30
19 NOV 73 17474 15 37.14 2345
20 NOV 73 . 37468 1400 356454 715
21 KCV 73 37.62 1230 26448 530
. ONOV 73 38483 2300 T 37455 30
23 NV 73 39.567 2345 33483 15
24 NOV 73 40445 2230 39,37 ° 645
5 NOV 73 40699 1500 40027 71%
‘6 NOV 73 40465 1315 39,61 615
27 NGV 73 40415 715 39.37 2315
28 NOV 73 39437 15 39413 1500
9 NOV 73 39455 1900 39419 630
50 NOV 73 39.61 1530 39.07 415
AVERAGE 4) elsts

ALL TEYPIRATURE READINGS I DEGREES F



PURLIC SERVICE COMPANY OF NIW HAMSSHIRE

ENVIRINCAEHTAL T 400 1ATURE TAPE == mURRTAACK RIVER == i< w=]lu

- S TR e SR TN n A AR G SES A S G B D G ST G S B B Gnd R AP g M Gt T B e s S Gy SN - T — A T G S W e G G e e T S SO B G S G - S S e e Hme e e G A . = S0 gma

. MAX e MIie
DAY TEYPe  TIWE TCMPe  TIME

1 CEC 7.‘.' 3‘20"4'? 2:” 37-5“ 240|)
2 DEC 72 17438 3 3662 R4S

3 DEC 73 35¢66 1415 36412 R4S 1

4 DEC 73 16643 1430 36418 330

5 pEC 7 37.98 2345 36047 157

6 DFC 73 39473 1700 37498 s

7 DEC 73 39,01 15 37432 2315

8 DEC 73 37.26 15 36412 1815

9 DEC 73 317.86 2345 35413 30
LN DEC 77 38,99 1A3D 37492 15
11 DSC 73 39,71 15 37.68 2330
.2 DFC 73 17,69 15 35,82 2400
.3 DEC 73 15482 15 3503 845
14 DEC 74 35478 2000 35627 30
‘5 DEC 73 36460 15  3%457 2345

6 DEC 72 35457 15 32.83 2400
17 DEC 73 23,93 15 33.41 1030
'8 DFC 7% L 73440 189 32.44 1830
6 DEC 7% 32450 20 32444 15
20 DEC T3 NO ODATA FIYR THIS DAY

21 NEC 73 NU DATA FNOR THIS DAY

DFC 73 NO DATA FOR THIS DAY
'3 DFC 73 NO DATA FOR THIS DAY
24 DEC 73 nNO DATA FOR TillS DAY
"5 DEC 73 RNO DATA FOR THIS DAY
6 DFC 73 H) DATA FOR THIS DAY
27 DEC 72 HOCDATA FOR TiIS DAY
?8 DEC 73 MO DATA FOR Tols DAY
9 DEC 713 ND DATA FOR THIS DAY
50 DEC 73 HCODATA FOR THIS DAY
31 DEC 73 NO DATA FOR THIS DAY

AVIERAGK 316.%4

ALL TEWPERATURE READINGS 1IN CEGREES F



PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE

ENVIRONMENTAL TEMPERATURE TAPE == MERRIMACK RIVER == MK S=0
: MAX o MIN.
DAY TEMP. TIME TEMP. TIME
1 JAN 73 41496 400 33032 1945
2 JAN 73 37.16 345 32,72 2130
3 JAN 73 35412 1200 32472 115
4 JAN 73 3680 2130 32478 100,
5 JAN 73 36450 1215 32478 345
& JAN 73 36450 1415 32466 1930
7 JAN 73 33,44 315 32.60 345
8 JAN 73 34434 830 32466 1700
o JAN T3 32.90. 1030 32472 200
10 JAN 73 42408 1145 32.78 30
11 2AN 73 42458 VIV 32484 800
12 SN 72 . 40,38 2120 33,98 1530
13 JAN 72 4alel8 1815 33,14 315
14 JAN 73 hhelz 2200 33432 645
15 JAN 73 47461 1845 . 39455 1000
16 JAN 73 48,09 2115 4Ce 88 330
17 JAN 73 5103 1730 3752 1016
18 JAN 73 - 51,09 1845 42498 91%
19 JAN 73 49,83 1545 - 41400 2215
20 JAN 73 45,80 115 3278 2130
21 JAN 73 35,00 1045 32472 330
JAN 73 35418 2200 32.78 630
23 JAN 73 34,458 30 32,84 2130
24 JAN 73 33,08 315 32484 545
25 JAN 73 33,02 1145 32478 230
26 JAN 73 33.14 1400 32484 30
27 JAN 73 33,08 430 32484 145
28 JAN 73 32496 15 32484 2000
129 JAN 73 32.96 1430 32484 115
30 JAN 73 32.96 1500 32.78 2045
31 JAN 73 33,02 1115 32484 100
. AVERAGE 38.58

ALL TEMPERATURE READINGS IN DEGREES F



PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE

ENVIRONMENTAL TEMPERATURE TAPE == MERRIMAC( RIVER == MK S=0

MAX MIN.
DAY TEMPs TIME TEMP. TIME.
1 FEB 73 32.90 1100 32484 1115
2 FEB 73 33450 2245 32.84 45
'3 FEB 73 38436 200 3290 2200
4 FEB 73 33,02 1015 32484 145
5 FEB 73 33.02 1130 32484 2245
6 FEB 73 33,02 1130 32484 100
7 FEB 73 33420 1245 32484 315
8 .FEB 73 33444 1830 32490 30
9 FEB 73 33.26 145 32484 430
10 FEB 73 33.80 1430 32484 30
11 FEB 73 33.62 630 32484 415
12 FEB 73 34464 1815 32484 30
13 FEB 73 35.18 1730 32496 745
14 FEB 73 37.64 2000 32496 245
15 FEB 73 36420 230 32496 700
i6 FEB 73 34440 15 32,90 2015
L7 FEB 73 38466 2115 32.78 1900
18 FEB 73 40488 1600 32472 200
19 FEB 73 41,00 1415 33.02 315
20 FEB 73 48415 845 37.10 900
2Y FEB 73 50401 1415 3650 800
: FEB 73 45432 800 3602 930
23 FEB 73 40,10 30 34440 1000
24 FEB 73 38496 1115 3380 2400
25 FEB 73 39426 2000 33432 130
26 FEB 73 4le12 1730 33644 715
27 FEB 73 38472 1630 32.90 215
28 FEB 73 45.68 1915 32490 600
AVERAGE 3775

ALL TEMPERATURE READINGS IN DEGREES F



PURLTT SERVICE COMPALY OF WEL (AP SHIRE

ENVIROMMENTAL T 0 nRATURL TAPL == 2k YAl RIVER == & §=)
AAX o MINe

DAY TEWP,  TIVr TEMP.  TIME

1 MAR 73 HR 8T 1415 39436 230

2 VAR 71 50437 2130 40410 £45

3 MAT 73 49403 15 43e22 2215

4 MAR 7‘} {0().(-5 213 39.02 lb"

5 MAR 773 52,495 16130 4Ce 25 B4 b

6 MA2 73 5271 1545 40e94 830

7 AR 73 5127 145 39450 245

R WMAR 773 51451 A1H 40464 845

9 MAR 73 47451 fh 18,72 R45
10 AR 72 /h0e5H 32 35424 300
11 “aR 7% 3740% 2400 Ve b 415
12 A2 72 41460 a0 34459 545
113 A 72 30,49 230 35443 715
14 YAR 73 35662 15 35.N5 2400
15 MAR 73 15,04 15 34440 815
16 MAR 773 -~ 36456 1900 34464 615
217 MAR 73 37404 2345 36402 200
18 AR 73 16474 30 35,72 2315
19 MAR 73 35,77 15 15,18 700
20 MAR 73 35480 160) . 3506 6£010)
21 AR 73 315466 30 35,06 645
MAR 72 35463 2215 254,74 530

23 AR 73 39,74 1615 25472 530
24 VAR 73 L1.78 180! 37404 645
25 MAR 73 44496 1600 35.26 845
26 MAR 73 44 ¢TR 1345 40446 615
27 MAR T3 473446 145 40434 730
2R MAR 73 462499 1700 40446 615
29 MAR 772 43,22 21300 404R2 830
30 MAR 73 hY 653 R0 40494 1000
31 MAR 73 47.91 223D 41.54 1045

AVERNG 42491

ALL TEMPEIRATURE READINGS IM DEGREES F



Pos L SERVICE COMRARY UF HEX HAPSHIRE

ENVIRONVYINTAL T INATURE TAPE == iR 19aCK HIVER == K §=)
. 1A% MIN
nAY TEwPe  TIWF TEMP.  TIMNE
1 APR 73 444159 3115 42498 1030
2 AR 73 4h5477 13D LHlePh 2400
3 ADPR 73 4leB4 13 40410 2400
4 APR 73 4)e16 15 39432 2400
§ APR 73 30456 1400 38.60 616
65 APR 73 40,82 1700 39.08 615
7 APR 73 42016 2245 40e40 630
R_APR 73 472468 1530 41490 145
9 APR 73 43458 1670 42402 630
10 APR 73 43416 545 4le36 2330
11 APR 73 42,32 1548 35492 2330
C12 APR 73 43406 1615 39,14 600
13 APR 73 45420 1745 40404 630
14 APR 73 47437 1515 40428 845
15 APR 73 65420 1630 | 41454 545
16 APR 73 48403 1615 43416 700
17 APR 73 49,47 15615 45492 715
18 APR 73 . 49,89 1507 47437 345
19 APR 73 52453 22130 49435 45
20 APR 73 53,01 1715 51421 730
1 APR 73 58e11 2245 50697 915
Y ADPR T3 64eRG 1815 54469 930
23 APR 773 63470 15 59419 645
24 APR 73 61660 2220 55465 745
25 APR 73 63476 2030 55477 930
26 APR 73 64e24 1515 57475 815
27 APR 73 63,456 15 53419 1645
28 APR 73 58429 1445 55423 145
29 APR 73 60.97 2315 57.21 30
30 APK 77 6670 2400 60665 500
AVERAGE 51402

ALL TEMPERATURE READINGS IN DEGREES F



PUOLTL SiERVICE COMPANY OF N HACD ST RYE

s
1
|

=

(73]
I

(&

oyl aan e T AL PR ERATURE TAPE == GDRATAACK RIVE

AY 73 5631 2400 56453 15
AY 73 53457 2210 76401 15
MAY 73 Y. 2107 32073 134G,

NMAY T3 9.:}.(’:7 ]31’_) RJ.()% 512

— . s L
DO DX NITID P W
>
-<

MAY 73 KD DATA FRiz THIS DAY '
73 MO ODATA FOR TiIS DAY Y
MAY 73 NS DATA FD3 THIS DAY
YAY 73 KD OATA FOR THIS DAY
MAY 73 WOTODATW FOZ THIS DAY
MAY 73 ND DATA FD2 THIS DAY
Ll WMAY 73 Ko DATA FOROTHIS DAY
12 - MAY 73 N DATA FOR THIS DAY
13 MAY 73 AD OATA FOR2 Titls DAY
16 AY 73 NO DATA FOR THIS OAY
15 MAY 73 NO DATA FOR THIS DAY
16 MAY 73 NO DATA FOR THIS DAY
17. MAY 73 NO DATA FOR THIS DAY
18 MAY 713 ND DATA FOR THIS DAY
19 MAY 73 nND DATA FOR THIS DAY
20 VAY 73 N0 ODATA FOR TiilS DAY
21 A 73 “WQODATA F2 TUHIS DAY
Ay 73 \D O DATA R THIL DA
23 UAY 13 RO ODATA F2RTHIS 0AY
24 MAY 73 NO DATA F02 T:'1S DAY
25 wAY 72 N0 DATA FOR TillS DAY
26 MAY 73 NO O DATA FOR THIS DAY
27 MAY T4 NG ODATA FIAR TS DAY

DOUDDIVO T

o8 MAY 73 ND DATH FOR THTS DAY
29 WMAY 73 NOODATA FOR THIS DAY
30 MAY 73 MO DATA FZR OTHIS DAY

FO% THIS DAY

L 31 MAY 73 NO DATA

AVFERANE Rh o))

ALL TEYPLRATURE REACINGS [ DEGREES F



RUSLTE 50000 COURAGY UF PO
EAVIRIMES AL T D TUATURE TARL == PR ] SACK RIVER == K 9=0
AKX SilNe
TAY TV, T TP T14C
1 Jus 73 NOODATA 0T 118 DAY .
2 Jii 7 T ODATA FO2 TH1S DAY
3 Uy 73 co DATA F3Y) To1L DAY '
4 g 73 NGODATA FOR TS DAY A
5 JJN T3 A2 DATA £ TS DAY 4
A JU, 13 WO DATA £ THIIS DAY
7 JUN T3 NO DATA FOR THIS DAY
RO 73 Thett 1570 59494 2400
Qg 73 D63 1868 Hleli 8 545
10 JUn 713 ey 2200 576646 133
11 JuUN 73 I7¢65 1015 75630 645
12 Jr 73 Tie13  174% 75664 43y
SIS IRR & TS eh ] 7475 1700 499
14 Jun 772 72423  184E 75494 700
15 Jix 73 77659 1107 71e62 2400
16 JUlk 73 71433 15 63420 2400
17 Jyi 73 T3el? 2407 66682 630
18 Ju'v 73 The56 1515 69476 530
19 iz Thela 1250 70473 515
20 JuU T 15613 154% 706748 745
21 Jun 73 TRa29 1730 7356 215
Jy 72 79411 734 Ibe6s 2333
23 Jun 72 TRG17 1645 T edrdy 45
24 JUn 77 77451 1533 754583 90U
25 Jun 73 7847 14692 75.1C 1045
26 JUN 73 77.37 1°1% 15452 600
27 JUN 73 734RC 1945 76479 200
20 SN T3 4leB9  104% 76455 345
29 JUN 73 21,83 171°% 59453 615
30 Ut 73 3667 1% 754 2230
AVERAGE 7710
ALL TEARERATURE RIAD[IGS 10 DLDGREES F



PURLTIC SERVICE COYMPANY OF HEWw HAMPSHIRE

AAX e MINe
DAY TEY4P,  T]ME TEXPe  TIME
1 Ny 72 N2 DATA FO2 THIS DAY
2 NOV 73 5941% 2711h 54463 1145
3 NGV 73 583495 ) 53443 130
4 NOV 77 55477 2130 51e45 1115,
5 NOV 73 55453 115 5067 130U
b NOV 72 54439 115 47.13 1315
7 NOV- 73 53421 2290 46465 1300
R NOV 73 53407 530 44484 11006
9 NOV 73 50631 1930 43454 2130
10 NOV 73 G481 2400 62420 1600
11 ROV 73 L0487 00 43428 1600
12 NOYV 73 49401 115 42450 1530
113 NOV 73 506732 Tak L4418 915
14 ROV 73 49,435 2345 4202 1200
15 NOV 73 52429 113D L4460 800
C1h NOV 73 . 50443 . 1Nn30 42414 1700
17 NOV 73 49,65 2200 434364 530
18 ROV 73 45453 2045 44.36 1100
.19 NNy 73 51e63 P45 46411 1500
L20 pNv 73 50637 15K45 46400 645
21 nmy 7 50679 539 4244 1700
NOY T3 49,71 1230 42480 2315
23 MOV 73 3217 1715 43428 530
24 NOWY T3 52477 1345 43.58 15
25 NOV 7% 5735 739 43452 2345
26 NOV 7% - 5211 143D 43470 630
- 27 NOV 73 51¢91 1745 46453 730
28 NOvV 73 51351 1420 W o 72 515
.29 NDV 72 53435 245 44490 1130
130 N0V 73 52423 2032 45471 15
AVERAGE 52604

ALL TEMPERATURE READIMNGS [ DEGRKRFLS F



PUBLTO SERVICE COVMPARNY OF NEW HAMPSHIRE

ENVIRDNVENTAL PFaPaTJRE TARPL == AERRIIACK RIVER == K $=0

2O e e e M S n S M = A e B e T S e S e e S et o S S T A e e T e S D S Y S A S SR vt Sy = s G S S g G B S am Gvn T S S o — e e . o —

"'vAX. 41”.
NAY TFENP TUYE TEAP TIME
1 NEC 7 52e07 30 14460 1515
2 DFC 73 47459 15 43,70 1930
1 0FC 73 42,93 1715 62414 81lb.
6 DEC T3 59413 1729 46465 630
5 NEC 732 50401 820 45438 929"
6 DEC 73 52405 1315 45,02 1015
7 DEC 73 51499 130 48421 2115
R DFC 73 51e1% 22730 47.31 1015
9 DEC 73 52425 1779 49481 1915
10 BDEC 73 52472 2345 49411 qub
11 DEC 73 52411 2 45.44 10900
(17 DEC 73 50,49 1765 41.96 330
13 DFC 73 50e43  1G15 41.72 1315
14 DEC 73 51627 RON 45468 2400
15 DEC 73 46405 30 35412 2400
16 NDEC 72 35412 15 33444 2315
17 DEC 73 35,60 2115 33.14 300
192 DEC 72 . 34,82 115 32.12 1800
10 pPFC 73 NG ODATA FOR THIS DAY
20 DEC 72 ND DATA FOR THIS DAY .

21 DRC 72 O ODATA FNR THIS DAY
NDEC 73 HO DATA FOR THIS DAY

23 DEC 73 NO DATA FAR Ti4I5 DAY
24 DEC 72 NO DATA FOR THIS DAY
75 NDEC 73  NO DATA FOR THIS DAY
2~ DEC 73 NO DATA FOR THIS DAY
27 NDEC 73 NO DATA FOR THI1S DAY
28 NEC 7% NO DATA FOR THIS DAY
.20 DEC 7% NU DATA FOR THIS DAY
29 DEC 73 RO DATA FOR THIS DAY
31 DRC 73 MO DATA FOR THIS DAY

AVFRAGF 49,19

ALL TFPERATURE RCADIH3S 1N DE

m
I3
~
m
!
)
m



PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE

ENVIRONMENTAL TEMPERATURE TAPE == MERRIMACK RIVER == MK S=4

DAY
-1_JUN 73
JUN 73
JUN 73
JUN 73
JUN 73
JUN 73
JUN 73
JUN 73
CJUN 73
JUN 73
JUN 73
-2 JUN 73
13 JUN 73
T4 JUN T3
15 -JUN 73
16 JUN 73
17 JUN 73

8 JUN 73
19 JUN
20 JUN
1 JUN
2 JUN
2 JUN
"o JUN
5 JUN
26 JUN
27T JUN
8 JUN
<9 JUN
30 JUN

VENOUV P BN

10
11___.

73
73
73
13
73
73
73
73
73
73
73

" AVERAGE

MAX e

- TEMPe

NO
NO
NO
NO
NO
NO
NO

- e e o

DATA
DATA
DATA
DATA
DATA
DATA
DATA
68e¢14
68462
71435
79432
84,407
BOel5
74426

73425

69480

6B8e62

13 . ...

70428

70622

73631
T7e24
79485
78449
TTe47
78413
79414
80439
80463
BOe39
78401

75470

(e

s

P

“ALL TEMPERATURE READINGS IN DEGREES F

cmo——

s

Kol

—

MINa
TIME TEMPas __TIME
FOR THIS DAY _ .
FOR THIS DAY
FOR THIS DAY
FOR THIS DAY
FOR THIS DAY
FOR THIS DAY
FOR THIS DAY _—
1845 66483 2400
1645 66:18 445
2330 6T7e43 730
1845 69¢74 515
11515 T2e42 200
45 7296 800
1915 T1e23 745
! 15 69492 2400
15 6T7e¢43 2400
1615 66418 600
1715 67431 615
1545 67460 ___ 600
1600 66.18 745
1315 69451 215
1500 Tlel7 1645
15 70499 45
1345 Tle77 2015
1700 70499 1000
1445 14432 830
1300 T77¢36 = 30
1430 78455 1200
1445 T6e¢64 400
A 15 © T1e94 2400

v era e b e el e ———— o S —— ——— - — a—




PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE

ENVIRONMENTAL TEMPERATURE TAPE == MERRIMACK RIVER == MK S=4 -
MAX MINe
DAY . TEMPe TIME TEMPe  TIME. .
J1.JUL 73 . T1.83 15 6927 _.2400 _ . e
2 JuL 73 69439 15 68e44 945
3_JUL 73 706422 1945 68e50 545 . o
4 JUL 73 70410 - 15 69621 730 ”
5 JUL 73 70634 ' 1630 69¢51 530 * ) o
6 JUL 73 71435 1915 69¢45 530 . :
7.JuL 73 724302000 70622 ___600 _ L
8 JUL 73 73631 1945 71459 545
9 JUL 73 _ 73461 1630 72.18 600 __ .. . e
L0 JUL 73 73461 . 1915 72472 600
i1 JuL 73 74474 1700 72484 745 o L
12 JUL 73 74432 15 73¢37 730 T T
13 JUL 73 74462 1645 73413 _ 600 e
(4-JUL 73 74432 15 72466 645 . . T T
15 JUuL 73 73419 15 7177 2215 L
16 JUL 73 75622 1700 71435 600
7. JuL 73 74462 1530 72478 630 L o
18 JUL 73 74438 1745 72424 130 B
19 JUL 73 . 76440 1415  T2466___630
20 JUL 73 78478 1515 74498 645
21 JUL 73 79450 , 2245 74415 2400
22 JUL 73 82471 ' 1945 73407 630 o )
v JUL 73 85415 1800 73461 630
W JUL 73 83478 1830 74462 645 - ST
25 JUL 73 86¢27 1830 75451 _ 700 _
26 JUL 73 84467 1800 B0s63 1415 B
17 JUL 73 86439 1630 80e75 2045 _
28 JUL 73 87476 1900 82+11 415 ST T
29 JUL 73 89437 1200 ° 82489 1415 B ~
0 JUL 73 90¢26 1345 " 77.24 730
J1.JUul 73 89401 1400 83¢78 745 __ .. _
.AVERAGE 77479 o e .
ALL TEMPERATURE READINGS IN DEGREES F T T T T
ERNERYARS




ENVIRONMENTAL TEMPERATURE TAPE == MERRIMACK

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE

AUG

AUG

AUG

AUG

10 AUG

11 AUG
12 AUG
13 AUG
14 AUG

-16 AUG
- 16 AUG
17 AUG

- 18 AUG
"19 AUG
20 AUG

21 AUG

. AUG

23 AUG

24 AUG

25 AUG

- 26 AUG
27 AUG

28 AUG

29 AUG
30 AUG
31 AUG

VDO NOOWN P WN -
>
Cc
A

73
73
73

AVERAGE

MAXe
TEMP
88430
86493
Bls46
80486
8247
84479
B7452
88.89
89,07
91,03
90,02
88459
86439
85415
84443
8l.16
8l.16
82459
B2+65
8877
80469
B6+10
85403
83466
85498
86¢57
90450
89,07

NO DATA
NO DATA
NO DATA

85471

MINe

TIME TEMPe
2015 78e¢43
15 80475
15 75493
1800 78e31
1930 T8e49
1745 78431
1530 78+84
1515 8277
1330 B4e25
1645 Bb6el6
1645 8735
1730 83.84
115 7860
15 8le82
1130 8leb4
15 7313
1515 T4e32
1230 76411
1330 79462
1500 " 79438
1530 7730
1515 78425
1545 79450
1030 80409
1545 7973
1930 83436
1730 84431
15 6564

FOR THIS DAY
FOR THIS DAY
FOR THIS DAY

RIVER == MK S=4

-— - oa

TIME
700

1130
615+
100
445’
730
700
645

‘815 -

630
615
1500
845
615
2400
715
515
630
445
2400
600
30
915
1000
815
700
700
1130

" ALL TEMPERATURE READINGS IN DEGREES F



PURLIC SHERVICE COMPANY OF NEW HAMPSHIRE

EAVIROMAINTAL TEMPERATURE TAPE == ERRIMACK RIVER == MK S=4
MAX . ’ MINa

NAY TEMP. TIliC TEMPe TIME

OCT 753 NO DATA FOR THIS DAY

QCT 73 NG DATA FOR THIS DAY

NCT 73 NQ DATA FOR THIS DAY v

OCT 73 NO DATA FOR THIS DAY
NO DATA FOR THIS DAY .
oCcT 73 NO DATA FOR THIS DAY v
CO0CT 73 NO DATA FOR THIS DAY
OCT 73 NC DATA FOR THIS DAY
OCT 73 NQ DATA. FOR THIS DAY
0OCcT 73 ND DATA FOR THIS DAY
ND DATA FOR THIS DAY
12 0OCT 73 NO DATA FOR THIS DAY

D XN D W
(o}
s
—4
~
w

—
- D
o)
'
e}
-
\‘
w

13 OCT 73 NO DATA FOR THIS DAY
14 OCT 73 NO DATA FOR THIS DAY
15 OCT 73 NO DATA FOR THIS DAY
16 OCT 73 NO DATA FOR THIS DAY
17 02T 73 NO DATA FOR THIS DAY
18 OCT 73 NO DATA FOR THIS DAY
19 OCT 73 ) DATA FOR THIS DAY
20 OCT 73 NO DATA FOR THIS DAY
21 OCT 732 NO DATA FOR THIS DAY

OCT 73 53433 1300 51473 2330
23 OCT 72 5232 1445 50690 900
24 OCT 73 58421 1945 51425 430
25 OCT 73 . 57462 1315 53439 600
26 OCT 73 - 57697 1715 54470 1015
27 OCT 73 57602 130 | 52486 900
28 OCT 73 5583 1230  52.80 815 .
20 OCT 72 54624 15 50672 1545
310 OCT 73 5595 2115 50090 845
31 OCT 73 53,99 15 5107 500

AVERAGE 55466

ALL TEMPERATURE READINGS I DEGREES F



PUBLTC SERVICE COMPANY OF N0 HAYMPSHIRE

EMVIRIMMEMTAL TOMPERATURE TAPE == E2] ALK RIVER

."'I/\x. MIN.
nNAY TEMP. T1IE TEMP.  TIWE
1 8OV T3 53 e6H9 729 5042 2420
2 WOV 73 57435 2900 5Je24 315
3 N0V 73 55 4% 45 Gde BT 2400
4 NIV T3 55495 2215 48422 233D
5 NDV 73 55400 145 45,96 2200 4
s NOV T3 51¢67 22002 44453 T745 ' .
7 NOV 73 52.98 2939 43,82 1015
8 NIV 732 S54e64 2400 48.64 1245
9 NOV T3 53487 15 42421 2345
10 v 732 5).72 1715 h1lebt 645
11 MOV 73 57618 1246 4126 1600
12 sov 73 50e54 195 41455 300
12 N0V 73 247 2015 61.92 1400
14 MOV 73 566600 2115 48404 1015
15 NOV 73 56637 1730 48,10 1315
16 NGOV 73 .. 57422 1190 42.39 2315
17 NOV 73 43459 ALY G162 700
18 NOV 73 hb ety 1930 41420 530
19 NOV 73 “hely P 445 41072 Rab
20 MOy 73 A%¢10 1230 . 40673 730
21 1OV 72 53617 1315 41409 845
2 NIV T3 54417 231% 41432 1245
23 MOV 72 855,172 200 41452 2145
24 NOV 73 55442 1715 42445 930
25 A0V T3 . 57432 chel n2.87 1315
26 NIV 73 54 482 315 42451 1030
27 NOV 73 47459 190 . 42433 2215
28 NOV 773 51e49 64% 41.98 445
29 NDv 737 45485 45 41498 700
30 NOV T3 43,76 515 42627 630
AVERAGE 52 ettty

ALL TEMPERATURE READINGS IN DEGREES F



PURLTC SERVICH COYPARY GF NFEo A/ AR 56028

EMVIROAMENTAL T80 JATURE TAPE == NURUIVACK RIVER == 2K S=4

IAX ¢ "IN e
DAY TENP,  T1¥E TENPS  TIME
1 DEC 73 “347D "5 41456 1630
? DEC 7 N DATA FO2 THIS DAY
3 DEC 73 NOOSATA FOR THIS DAY N
4 DEC 73 N0 DATA FOR THIS DAY '
5 DEC 73 NO DATA FOR THIS DAY o
& DEC 73 MO DATA FOR THIS DAY ¢
7 DEC 73 41480 1415 40401 240U
R.DEC 73 40470 245 3877 1145 .
9 DEC 73 42,05 1930 19418 R30
10 DEC 73 47451 330 41«74 900
11 0EC 73 h3452 15 40449 2345
12 nEC 72 4n,7a 1215 23,11 2400
13 D50 73 41eB%0 23230 35427 615
14 DEC 73 GHeld 13230 36451 130
15 DEC 73 49419 15 3615 2245
14 DEC 73 356415 15 34443 2400
17 DEC 73 34454 1915 34413 345
18 DFEC 72 344673 115 33,12 1900
19 DEC 7% 33436 13230 33,12 45
20 DFEC 73 33,47 2315 23412 100
21 DEC 73 34e%4 1045 33424 100
;. DEC 73 3 ebs3 15 33,12 830
23 DEC 73 33,41 2000 33412 30
24 DEC 73 334390 15 33412 309
25 DEC 73 33424 1345 33412 15
26 DEC 72 33483 2300 23418 15
27 DEC 72 24425 1945 23.83 15
2% DEC 73 4440 1500, 34407 715
29 DEC 73 Thels3 1030 . 33.83 730
30 DEC 73 14464 13270 34437 45
31 DEC 73 34449 15 33489 1645
AVERAGE 37479

ALL TEUPERATURE READINGS I)! DEGREES F



