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INTRODUCTION

Twenty-five physical and chemical parameters important to raw water

supply and aquatic life t/ere measured by Ichthyological Associates, Inc.

(f^R;, from samples collected at seven stations on Schoharie Reservoir, six

stations on Esopus Creek, four staEions on tributaries of Schoharie

Reservoir, three sLations on Sehoharle Creek, three stations on Lower B-G,

and two scatlons on Upper B-G.

Analysis of water samples was first begun by IA in April 1973 at one

station each on Lower and Upper B-G; subsequently, stations were added and

sarnpling frequency was increased to more precisely establish present Ti/ater

quality conditions (Table 1). Water quality data routinely collected by

1A from 1 January through 30 September i-976 and additional warer qualiry

data collected by the New York City Board of Water Supply (NYCBI^IS) and rhe

United States Geological Survey (USGS) are presented in this report.

Results of all ldater quality analyses conducted by IA prior to January L976

are contained in Culp 1974a, !974b, L975,1976a, and 1976b and Culp er al.

L976 and 1977.

MATERIALS AND METHODS

Location and descripcion of staLions I through 30 are contained in

culp 1975 and 1976a and culp et a1 . L976 arrd 1977. Starions 31 rhrough

36 are described and shor.m in Table 2 and Fig. 1.

Methods of collecEion and analysis, except for collection of air

lemperature and water femperacure at statlons 19, 20, 34, and 36 and

-1-
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turbidlty and water temPerature at stations 32, 33, and 34 and analysls of

alkalinity, total hardness, calcium hardness, air ternperature, and r^/ater

temPerature at all stations, are presented in culp L976a and 1g76b and

Culp et a1. 1976 and Lg77. Since 11 August L976 at station 19, 15 June ar

stations 20 and 35, and 25 June at station 36, air temperature and water

temPerature have been collected continuously using spring wound seven-day

recording thermometers (Partlow Corporation). Turbidity samples and water

temperature data were collected at starions 32 and 33 one meter below rhe

surface by a 1.5-kilogram, 46-centimeter by 4-centimeter end-capped

galvanized metal pipe and at station 34 by a 1.2-1iter Kemmerer bottle.
since 2 June L976 anaLysis of alkalinity, total hardness, and calcium

hardness has been performed by EPA (L974) approved titrations. Since 24

t4ay L976 field thermometers for air temperature and water temperature have

been calibrated against a National Bureau of Standards certified E.hermometer

(risher 75A-446 NBS 76)

RESULTS AND DISCUSSION

I. Present Water Qualitv

Results of water quality analysis from 6 January through 30 September

L976 at seven staEions on Schoharie Reservoir, six staLions on Esopus Creek,

four staEions on tributaries of Schoharj.e Reservoir, three stations on

Schoharie Creek, three staEions on Lower B-G, and two stations on Upper B-G

are presented in Tables 3 through 32. Mean concentraEions of all parameters

for which standards have been set, except for iron (Fe) at starions 13, 24,

and 25, fall within "llmlts that support a good fish fauna,,and, except for
tron (Fe) at stacions 23,24,25, and 4 and manganese (ltn; at starions 30.
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20,23,24,25, and 4, fall within "permissible criteria" for public r^/ater

supplies (McKee and Wolf 1971 and FI^IPCA L972) (Tables 33 and 34).

II. Factors Affecting Present l{atei Quality

Schoharie Reservoir

Schoharle Reservoir at fu1l pool (elevation 1130 feet) has a surface

area of 1145 acres and is 5.8 roiles long and 0.7 miles in maximun width.

The 314-square-mile drainage area is located. on the northern slopes of the

Catskill Mountains in the count.ies of Schoharie, Delaware, and Greene. The

original storage capacity was 20.8 billion gallons (63,821- acre-feet), of

whlch 18.8 blll-ion gallons (57r840 acre-feet) were available for New York

City water suppl-y.

Flushing of Schoharie Reservoir Ls very rapid (55 days at elevation

1130 feet and average inflows) and generally oecurs through the Shandaken

Tunnel from late spring thr:ough early fall and primarily over Gilboa Dam

during the remalnder of the year (Tables 35 and 36).

Schoharie Reservoir straEifies thermally (temperature) and chemically

(dissolved oxygen) (Tables 10 and 11). In the hypolimnion, water temperaEure

is loqr and dissolved oxygen concenLratlon high. As the elevation decreases,

epllirnnlc volume remains approxlmately che same and the hypollmnic volume

decreases. Slnce maxl"mum depth when f ull (1130 f eec) ls I50 f eet. t.here

would scllL be a depth of 70 feei and a substantlaL volume oi h1'polimnic

waEer wtruld rematn at the norEhern end if maxlmum drarwdornm were to occur

(f050 feet). Except, in 1964 when Schoharie Reservoir was dralned Eo remove

silt from the channel leading to rhe Shandaken Tunnel intake chamber,

minimum elevation rarely drops below 1050 feet (Table 37).
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When Schoharie Reservoir is stratified, oxygen levels decrease with

depth until the Ehermocline, then increase. Ruttner (1968) defines this

type of oxygen stratification as oxygen "minima" i.n the Ehermocline

(heterograde oxygen curve) caused by accumulation of oxidizable materials

(respiring and decomposing plankton) in and above the thermocline and the

presence of the thermocline below the depth of effective photosynthesis.

The greater denslty of the cold hypolimnic waters acEs as a thermal barrier

and restricts oxidizable materials, which are able to settle through the

warmer and less dense epilirnnion, from entering.

Extreme fluctuations in turbidity are coulmon in Schoharie Reservolr

(figs. 2 and 3). Turbidity is generally greatest at the southern end of

the reservoir (sta tton 26), where Schoharle Creek and the Bear Kill enter

(Tables 3 and 4). As turbidity enters it moves northward in discrete

densitlz currents depending on warer temperatures in Schoharie Reservoir.

When Schoharie Reservoir is straEified and large volumes of turbid water

enter, suspended particles settle to the thermocline and concentrate above

the colder, denser hypolimrrion. Consequently, turbidity will increase with

depth until the thermocline, then decrease. During a 24-hour period

beginning at 9 a.m. on 9 August 1976, tropical st.orm Belle dropped 5.69

inches of rain on the upper watershed of Schoharie Reservol-r at l,lindham, '

New York, with subsequenE large volumes of turbid water entering Schoharie

Reservoir. Temperature an<i turbidity profiles recorded on 21 August 1976

at statioos 27 (soughern errd of Schoharie Reservoir in front of the

Shandaken Tunnel intake structure) and 30 (northern end of Schoharie

Reservoir) depict the presence of curbidity in discrete density dependcnt

layers (Table 38).
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Sources of turbtdity that enter Schoharle Reservoir were determined

by Moore and Ferris (1951). They calculated Ehat 94.2% of rhe sedlrnent

reaching the reservoir was derived from sheet erosion,3.7'l from streambank

erosion, 1.52 from roadside erosion, and 0.62 from shorebank erosion.

severe erosion was occurring on about 0.5% of. the watershed area and

moderate erosion on about 46"1 of the area. Nearly all of the severe erosion

was oecurring on soils derlved from lacustrine silts and clays lying on

moderate to steep slopes lmmediately adjacent to the reservoir.

. Duri"ng 1926 through 1951 Moore and Ferris estimated that 1119 acre-feer

of sedinenr had accumulaEed in Schoharie Reservoir , L12 acre-feet had passed

out through the Shandaken Tunnel, and 56 acre-feet had been earried out of

the reservoir over Gllboa Darn. The greatest sediment accumulation occurred

behind a 1000-foot long dam (maximrrm freight 12 feet) located just north of

the Shandaken Tunnel i.ntake structure, which was built to direct water from

Schoharie Creek into the Shandaken Tunnel before Gilboa Dam was completed.

The smal1 dam was breached when it was no longer needed, but the opening

filled with sediments and an eight-foot bar of sediments accumulateci behind

the dam a short dlstance out from the Shandaken Tunnel entrance.

ESOOUS UreeK+

From its headwaEers to Aehokarr Reservolr, Esopus Creek drains 357

square ntle's ln the south cencral portlon of che Carskill lrlounEains ln the

counties ol- Greene and ulster. PresenE water quality in 11.9 mlles of

Esopus Creek from the portal to Ashokan Reservoir varies wich flow through

the Shandaken Tunnel. Mean monthly flow daEa were reeorded during the last

12 years from the portal (MCBWS) and in Esopus Creek (USCS) one mile above

Ashokan Reservoir (Coldbrook) and just above the port.al (Shandaken)



I
I
I
I
I
I
I
I
I
I
I
!
I
I
;

I
T

t
I

-6-

(Tables 39 through 41 and Fig. 4). During August 1966 water released from

Schoharie Reservoir through the Shandaken Tunnel contributed 97.4% crf the

flow in Esopus Creek at Allaben, New York (TabIe 42). Consequencly, water

quality in Esopus Creek belora the portal is similar to that in Schoharie

Reservoir when large volumes of water are released through the Shandaken

Tunnel . As the flow frorn tribut.aries enterJ-ng below the portal increases,

the effect of portal releases on $/ater quality in Esopus Creek is rapidly

diminished. During February 1968 tributaries entering Esopus Creek between

the portal and Ashokan Reservoir contributed 77.7% of the flow at Coldbrook

(Tables t+3 and 44) .

The seasonal drawdorm of Schoharie Reservoj-r for water supply and

locatlon of the Shandaken Tunnel intake at the southern end of Schoharie

Reservoir (between elevation 1050 feet and 1065 feet) affect the quallty of

water enterlng Esopus Creek. Turbidity is generally increased as vrater

enters vla the Shandaken Tunnel (fig. 5). Suspended particles (turbidit:r)

that enter Schoharle Reservoir via Schoharie Creek and the Bear Kill durins

periods of heavy runoff have very 1lttle area in which to seltle out before

ent.ering the Shandaken Tunnel. As the elevation of Schoharie Reservoj-r

drops below 1070 feet, sediments near the Shandaken Tunnel intake are

dravrn into the Shandaken Tunnel (Ed Proper, personal communication). Even

during periods when Schoharie Reservoj.r is at or near maximum elevation,

large amounts of turbid water enterlng Schoharie Reservoir can cause highly

turbid water to be discharged into Esopus Creek, even though surface water

in Schoharie Reservoir contains very 1ittle turbidity (Table 38).

The temperature of water entering the Shandaken Tunnel varies with

che elevation of Schoharie Reservoir. During the spring and early summer,
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water entering the Shandaken Tunnel is dravrn off the cold bottom \,/aters of

Schoharie Reservoir (hypolimnion); as the elevation drops in the late

summer and early fall, Lhe hypolimnic layer in front of the intake

disappears, and water entering the Shandaken Tunnel is dravsn off the lower,

warmer layers of the epilimnlon (Fig. 6).

The 18.l-mile Shandaken Tunnel, buried between 350 and 1000 feet below

the surface, affects water quality as it flows from Schoharle Reservor'r to

Esopus Creek. A maximum of 650 million gallons per day (UCn) (650 t'tCO =

1005 cfs) can pass through the tunnel and regardless of Schoharie Reservoir

elevation or volume discharged, water takes approximately 3 hours and 40

minutes to pass through thr: tunnel (Jerry Mestyanek, personal communication)

Water is generally cooled as it passes through Ehe tunnel;

the magnitude is inversely related co flow through the Eunnel (Table 22 and

Fig. 7). Turbidity is also generally reduced (table 17 and Fig. S).

Tributaries of Schoharie Reservoir

The Bear Kill (station 24) and Manor Kill (station 25) are a rnajor

source of nutrients to Schoharie Reservoir (Tables 32 and 33). Both florv

through agricultural land; in addition, the Bear Kill receives discharge

from the Grand Gorge Sewage Treatment Plant. Turbidity in al1 rributaries

of Schoharie Reservoir lncreases durlng perlods of'heavy runoff, with the

Baravia KiLl (station 23) showing the greatesE increase (Table 25).

Schoharie Creek

Water quality in Schoharie Creek at the

(statlon I) differs from Ehat at the Gllboa

USGS gauging scation approximately 3/4 mile

PratEsville iron bridge

iron bridge (station 2) and the

below Lower B-G (statlon 4)
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because flow is continuous throughout the vear at station I and decreases

drastically at stations 2 arrd 4 when flow over Gilboa Dam ceases.

Consequently, stagnation and evaporation occur at stations 2 and 4'

resulting in increased ionj.c concentrations.

Lower and Upper B-G

Because of pumped stot:age operation the surface area of Lower B-G

varies between 220 acres at minimum elevation 859.0 feet and 430 acres at

maximum elevation 900.0 feet, and Upper B-G between 264 aeres aE minimum

elevatlon Lg66.0 feet and 396 acres at. maxLmum elevation 2003.0 feet. The

drainage area of the B-G reservoirs is 354 square miles when ltater is

flowing over Gilboa Dam and the Shandaken Tunnel is elosed. During this

tlme the flushing rate of the B-G reservoirs is extremely rapid. When

water ceases co flow over Gilboa Dam, the drainage area is reduced to 40

square ruiles and liCtle, if any, flushing occurs. Maximum storage capac.ity

of Lower B-G !s 15,500 acre-feet at elevation 900.0 feet, and this is

reduced to 3000 acre-feet aE elevation 859.0 feet. Storage capacity in

Upper B-G varies beEween 18,400 acre-feet at elevation 2003.0 feet and

5900 acre-feet at elevation 1966.0 feet. Average daily and weekly

fluctuations in both Lower and Upper B-G have been recorded since June 1973

(Flgs. 9 and 10). Weekly reservoir fluctuations are greatest during the

period when lndigenous fishes reproduce and maximum growth occurs.

Turbidity ln Lower B-G increased with the initiation of pumped storage

operations in June 1973 and has generally declined since, even Ehough use

of the B-G pumped storage facillty has increased (figs. 10 and 11).

Pumped storage operations Eend to increase turbidity, especially in

the area most affected by pumped storage operaEions (station 14 in Lower
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B-G), during periods of little surface runoff when curbidiry is generally

lowest and prolong turbidity during periods of heavy runoff when curbiditv

is generally highest (Table 36 and Figs. 12 through f5)

Pumped storage operations prevented thermal and chemical sEratification

in both Lower and upper B-G during 1976 (Tabres 10 and 11). During Lgis,

when use of the B-G project riras less, partial Ehermal and chemical

stratifi,cat.ion occurred for a short time (mld-Jul1r through early August) in

deep areas furthest away from pumped storage operations. During 1976

oxygen levels throughout Lower _B-G tended to be at or near saturation and

water temperatures at or near Ehose that would normally occux at the

surface (Table 11 and Figs. 16 and 17).
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Table 1. Dates sampllng
f rorn Mav 1973

inltiateci aE 25
through September

water quality stations sarnpled
L976.

S tat lon Loca tlon Date Saurpling
Initla ted

'T
26
a1

33
)9,

29
?n

Schoharie
Schoharie
Schoharie
Schoharie
Schoharie
Schoharie
Schoharie

Esopus
Esopus
Esopus
Esopus
Esopus
Esopus

Reservoir
Reservoir
Reservoir
Reservoir
Reservoir
Reservoir
Reservoi-r

Creek
Creek
Creek
Creek
Creek
Creek

24 Ju1 1975
24 Jul 1975
10 l"lar 1976
12 Apr 1976
24 J:uL L975
24 J:uL L975
14 Aug 1975"l

I

"l

I
t
I
I

31
19
36
20
35
2L

22
ZJ

25

6

LY
25
19
15
19

19
19
19
19

4
4

Jan 1976
Jun 1975
Jun 1975
Jun 1975
Jun 1976
Jun 1975

JUn rvl)
Jun 1975-.^--JUn ryl)
Jun 1975

Apr 1974
Apr 1974
Apr 1974

May 1973
Apr 1974
Liar L97 6

2

4

t6
L7

l1+

34

Tributary of Schoharie Reservoir
Tribut,ary of Schoharie Reservoir
Tributary of Schoharie Reservoir
Tributary of Schoharie Reservoir

Schoharie Creek
Schoharie Creek
Schoharie Creek

Lower B-G
Lower B-G
Lower B-G

Upper B-G
Upper B-G

15
10

16 Aug 1973
15 Apr 1974

I
t
I
I
I
I
I
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Table 2. Site descrlptions of
Schoharie Reservolr,

-13-

\rater quality stations on Esopus Creek,
and Lower B-G.

DescriptionS cation

T

I
t

31

35

36

JZ

JJ

54

T

T

T

T

T

T

T

Esopus Creek
(run)

Esopus Creek
(run)

Esopus Creek
(run)

Schoharie Reservoir

Schoharie Reservoir

Lower B-G

Located 7.6 miles do\.nstrean from the
Shandaken Tunnel outlet at Mt. Pleasant,
New York. The south bank is steep with
boulders. The norch bank is flat and
has hardwoods and shrubs. The bottom is
boulders and gravel. Elevation ls 700
feet.

Frorn 15 June through 3 August L976,
located 5 feet upstream from the
Shandaken Tunnel outlet (elevation 980
feet) and from 4 August through 30
Septernber L976, located 1.0 miles
upstream from the Shandaken Tunnel
outlet (elevation 1020 feet) (Partlow
seven-day water temperature recorder) .

The south bank is gradual with mat.ure
deciduous Erees. The north bank is
steep with boulders. The bott.om is
gravel.

LocaEed 118 feet dovrnstream from the
Shandaken Tunnel outlet (Partlow seven-
day water temperature recorder). The
south bank is gradual r,rith mature
deciduous trees. The north bank is
steep rrriEh boulders. The bottom is
boulders and gravel. Elevation is 980
feet.

Shandaken Tunnel intake chamber

Surface site off middle of deck at
Shandaken Tunnel intake building

Surface site off rniddle of deck at B-G
pump-generator house

T

!
T

T

!
I
I
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Summary of turbidlty data (nephelometer turbtdity units) taken
from 10 March through 30 Septeurber L976 from Schoharie
Reservoir (SR) and Lower B-G.

S ta Eions
Date SR

3433
Lower B-G

10 Mar
26 l{ar
30 Mar

i

1 Apr
2 Apr
3 Apr
4 Apr
5 Apr
6 Apr
9 Apr

12 Apr
13 Apr
14 Apr
16 Apr
17 Apr
19 Apr
20 Apr
22 Apr
23 Apr
25 Lpr
26 Apr
27 Apr
29 Apr
30 Apr

i

2 Ylay
3 May
4 l4ay
6 May
7 May

10 May
11 May
13 May
14 May
18 May
19 May
20 May

1.3
1''

7.5
Q')

L2
ll_
4.7

' 8.1
6.7
1a
qo
8.0
5.4
5.6

--=---;-t.L

8.3

11IA

4.8
10
6.8

6.0
J.J
5.9
4.6

16
LI
13
15

27
15
L2
11

r.+

AT

t/

J-U

18
IJ
16
LZ
t2
1aLL

13
TJ
14
IN

lI

9.7
IU
14

6.3

9.2

).d

6.1

T

T

T

T

T

I
I
i
I
II

*
1l

i
I statlon 33 flrst sampled 12 April 1976

data not recorded
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Table 12 - (Continued).

S tations
Date SR

--33--
Lower B-G

Jq

6.6
L2
6.6

T

T

I
I
i
I
i
I
t
I
i
I
I
I

2L l4ay
2ty Vlay
25 l{ay
26 Llay
27 l(ay
28 l'\ay
31 May

i

I Jun
2 Jun
5 Jun
o Jun
7 Jun
I Jun

11 Jun
13 Jun
14 Jun
15 Jun
16 Jun
17 Jun
21 Jun
22 Jun
ZJ JUN
25 Jun
28 Jun
29 Jun

T

1 Jul
2 Jul
6 Ju1
7 Jul
9 Jul.

12 Jul
13 Ju1
15 Jul
16 Jul
19 Jul
20 Jul
22 Jul-
23 Ju1
26 Jul

5.7
L+.J

J. t
6.7
4.5
4.6
2.5
6.2

6.5
L2
4.8
3.3
4.5
5.2
4.4
2.5
2.3
3.0
2.9
J.I
?o
t, .,

2.6
/.. J
3.6-TJ

1.8
3.2
!.u
2.4
L.7
1.8
1.6
1.5

1.6
tq
),
J.b
1.O

1I
4.6
4.2

3.4

).d
4.8
3.9
,-o

3.8
4,6
5.0
4.7
4.3
4"5
4.4
4.5
J.l-f-;+.2

5.7

2.3
4.6
?R
3.5
L.L+
/,t
J.4
3.5
3.3



-56-

Table 12 - (Continued).

Date
S Eations

-_-
33 1!

T

T

I
T

T

T

T

T
I
I
i
I
I
I
i

27 J:uL
29 Jul
30 Ju1

3 Aug
4 Aug
5 Aug
6 Aug
9 Aug

10 Aug
12 Aug
13 Aug
16 Aug
17 Aug
19 Aug
20 Aug
23 Aug
24 Aug
26 Aug
27 Aug
30 Aug

1 Sep
2 Sep
3 Sep
7 Sep
9 Sep

10 Sep
13 Sep
14 Sep
16 Sep
17 Sep
2l Sep
22 Sep
28 Sep
29 Sep
30 Sep

T

Grand x
lllnimum
Maxlmum
Standard Deviatlon

4.0
2.0
n1_T:T

L.7
2.6
2.7

1.8
4.0

29
4.1
4.L
6.2
5.5
5.9
4.8
4. r
J.J
J.O
7.0

5.9
5.2
6.2
7.8
l.J

13
t.4
6.6
5.0
4.7
5.8
8.4
5.7
8.1
7.9
7.0

5.4
I.J

29
3.59

2.4
3.1
2.8-5r
3.2
2.8
2.6
2.8
3.2
4.0
3.4
3.1
2.8
2.8
5.2
3.1
9.0
2.8
2,6
2.8
3.7
3.4

J.O
3.8
3.8
J.+
3.2

3.7
3.7
3.5
1,)

4.0
3.8
4.4

4.0
3.7

6.4
11

27
4.67

t

i
I
i
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Summary.of air cemperature data
30 Septenber i.976 from Schoharie

(C) taken from
Reservoir (SR)

10 March through
and Lower B-G.

Stations
Date SR

3433
Lower B-G

a

15
16

6

5
o

9
13

9

-3
10
10
22
., |,

31
23
19
I'

7

8

-*Mar
Mar
Mar

1 Apr
2 Apr
3 Apr
4 Apr
5 Apr
5 Apr
9 Apr

12 Apr
13 Apr
14 Apr
16 Apr
17 Apr
19 Apr
20 Apr
22 Apr
23 Apr
25 Apr
26 Apr
27 Apr
29 Apr
30 Apr

May
May
tlay
\Iay
May
May
May
May
May
May
May
May
May
May

10
26
30

T

T
I
T

T

T

T

T

T

T

T

T

T

T

I
I
i
I

!

IL
-11

1)
T7

LV

5

6

19

19
13

1?

:
L7
15

;
8

t7
l6
22
26
at,

18
1q

10
6
5

10
16

15
10

23
13
18
20
JJ
23

1

(+

o
,IR

11

2

6

7

10
ll
IJ
tq
18
19

11

24

)k

1r

staEion 33 first
data not recorded

sampled 12 April 1976
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Table 13 - (Contlnued).

34
SR

3J

T

T

T

Stations
Lower B-GDate

I
25 Flay
26 May
27 l"lay
28 t4ay
31 May

1 Jun
z Jun
5 Jun
6 Jun
7 Jun
8 Jun

11 Jun
13 Jun
14 Jun
15 Jun
15 Jun
17 Jun
21 Jun
22 Jun
23 Jun
25 Jun
28 Jun
29 Jun

I Jul
2 Ju1
5 Jul
7 Ju1
9 Jul

12 Jul
13 JuI
15 Jul
15 Jul
19 Jul
20 Jul
22 JUI
23 Jtil
zo Jur

29 JuL
30 Jul

L2
L2
1?
LI

20
18

15
15
z4
18
15
25
2B

25
23
2L

2L
ZJ
24
z)
22
?n

30

23
I9
25
22

22
2L
15
19
ZL
23
28
22
LV

L7

1?LI

22

L4
IJ

^;,r.Ll

22

16

22
)1
1R

,:

z4
32
27
19
23
z3
26
l6
ZJ
,t,

23
25
27
23
23
23
18
22
z4
23
28
z0
20
23
28
1'7

23

l

I
T

T

T

T
I
I
I
i
I
i
I
I
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Table 13 - (Continued).

Stations
DaEe SR Lower B-G

J5

T

I
T

T

I
t
I
t

.3 Aug
4 Aug
5 Aug
6 Aug
9 Aug

10 Aug
12 Aug
13 Aug
16 Aug
17 Aug
19 Aug
20 Aug
23 Aug
24 Aug
26 Aug
27 Aug
30 Aug

I Sep
2 Sep
3 Sep
7 Sep
9 Sep

10 Sep
13 Sep
14 Sep
16 Sep
17 Sep
21 Sep
22 Sep
28 Sep
29 Sep
30 Sep

i9
24
22
22
19
18
')t
J/,

18
19
22
26
25
IB
,) /,
-l

ZJ
L2

,i

15
L7
19
26
L7
27

19
20
15
L4

i5
.Lo

22
22
22
lv
22
24
22
z!.
2L
zo
26

)9.

23

ZU

16
18
r9
20
I7
30
22

11

r6
15
T4
L7

I5

I
I
I
I
I
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Table 14. . Summary of water temPeragure data (C) taken frorn 10 March
through 30 September I976 from Schoharie Reservoir (SR) and
Lower B-G.

Stations
Date tower B-GSR

JqJJ

5

-

:o
9

10

L4
L6
L2
IJ

13
L2
11
10
I1
'1 2

11

T

T

I
;

T

I
t
T

T

I
I
I
I
I
I

10 Mar
26 l{ar
30 Mar

t
1 Apr
2 Apr
3 Apr
4 Apr
5 Apr
6 Apr
9 Apr

12 Apr
13 Apr
14 Apr
16 Apr
17 Apr
19 Apr
20 Apr
22 Apr
23 Apr
25 Apr
26 Apr
27 Apr
29 Apr
30 Apr

T

2 llay
3 May
4 May
6 May
7 l4ay

10 May
11 }lay
13 May
14 May
18 May
19 May
20 May

T2
L2
II
l1
11
T2
L2
L4

10
L2

6
5

5

5

5

11
at
11t!

9

l2
't)
10
11
'JL

-ti
1n

11
8

11

t0
B

tl

1nIU
1',)

.'
I!

t(

.11

station 33 first sampled 12 April 1976
daEa not recorded
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Table 14 - (Continued).

Statlons
Date Lower B-G

33

13
11,

13
L2
Lt+
16
15

13

15
15
18
I6
15
20
22
18
20
ti

19
nd

22
22
23
23
J?,

24

20

_l

T

I
T

T

I
T

I
T

I
!
I,

t
I
I

21 May
24 May
25 tlay
26 rlay
27 l{ay
28 l4ay
31 May

x

1 Jun
2 Jun
5 Jun
o Jun
7 Jun
8 Jun

11 Jun
13 Jun
14 Jun
15 Jun
16 Jun
17 Jun
21 .lun
22 Jun
23 Jun
25 Jun
28 Jun
29 Jun

l- Jul
z Jul
6 JUI
7 Jul
9 Ju1

12 Jul
13 Jul
15 Ju1
16 Ju1
I O Trr'l

20 Jul
22 JUI
23 Jul
26 Jul

2I
27
23
z5
22
20
20
22
22
22
22
2I
2I

13
II
L2
't ')

.;r.+
g_
L2

13

ID
11I'

15
I)

:
18
18
18
18
2L
20
z.L

2T
2I
22

16

22
22

22
z)
22
zl
22
22
22
22
22
22
22
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TabIe 14 - (Contlnued).

Stat ions
Date SR Lower B-G

{{

I
T

I
I
T

T

T

T

T

I
t
t
t
t
I

27 J,aL
29 JluL
30 Ju1

x

3 Aug
4 Aug
5 Aug
6 Aug
9 Aug

10 Aug
12 Aug
L3 Aug.
16 Aug
17 Aug
19 Aug
20 Aug

.23 Aug
24 Aug
26 Aug
27 Lug
30 Aug

x

1 Sep
2 Sep
3 Sep
/ sep
9 Sep

10 Sep
13 Sep
14 Sep
l6 Sep
17 Sep
2l Sep
22 Sep
28 Sep
29 Sep
30 Sep

x

Grand i
Minlmum
Maximum
Standard Deviation

22
2L
22E

2L
2L
2L
22

t1
I9
20

20
2t
2L
2L
2t
20
20
22
2T
20
2L
24
24
23
22
22
22
21

20
t11L

18
2T
20
19
1A

19
l)

15
l6
IO
18

1B
6

zt
4,6

2T
22
11

22
22
2T
2l
22
20
2L
22
22
22
ZJ

?2

22
22

2l
20
21

20
2L
20
LV
20
20
20
20
19
I8
ld
L7
20

z)
o.z

lo
2
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Table 16. Summary
through

-65-

weekly fluctuation data
September L976 it Lower

(feet) taken from 1 June 1973
and Upper B-G.

Lower B-G Upper B-G

Date Maximum Minimum
Elevation Elevation

Difference Maximum
Elevatlon

Minimum Difference
Elevation

I
I
I
I
T

I
I
I
i
t
I
i
t
I
f

1-2 Jun 73
3-9 Jun 73
10-16 Jun 73*
L7-23 Jun 73
244A Jun 73
1-7 Jul 73
8-14 JUI 73
L5-2L Ju1 73
22-28 Jul 73
29 Jul-4 Aug 73
5-11 Aug 73
12-18 Aug 73
L9-25 Aug 73
26 Aug-l Sep 73
2-8 Sep 73
9;15 Sep 73
L6-22 Sep 73
23-29 Sep 73
30 Sep-6 Oct 73
7-13 Oct 73
L4-20 Oct 73
2l-27 Oct 73
28 Oct-3 Nov 73
4-10 Nov 73
11-17 Nov 73
18-24 Nov 73
25. Nov-l Dec 73
2-8 Dec 73
9-15 Dec 73
16-22 Dee 73
23-29 Dec 73
30 Dec 73-5 Jan 74
6-L2 Jan 74
13-19 Jao 74
20-26 Jan 74
27 Jan-2 Feb 74
3-9 Feb 74
10-16 Feb 74
LI-tJ I,eD /4
24 Feb-Z M,ar 74

890. 3
890.0

897.0
897.3
897.2
896 .0
897 .0
896. r
898.0
896 .1
895. 0
889. 1

897.0
892.3
891.8
890.0
890. 0
886.9
885. 5

886. 7

886. 7
cQ? 7

883.0
879.0
885.3
880. 0
889. 5
887. 5
891.0
890. 6
889. 2

889. 0
893. 3
888. 3
887.4
885. 5

885.0
891. 8
888. I

879.2
888.0

889.9
890.4
890.0
888.5
889. 5
888.1
886 .0
881.8
87 6.8
877 .3
871. 5

870.8
870. 8
870. 3
873.4
869.2
866.7
867 .0
867 ,0
862.6
865 .0
861. 3
851.5
861.8
861.9
863. 5
860.2
860. 2

859 .2
860. 9
859. 5
860. 7

862.5
859. 9
859.4
859.2
862. 1

11. 1
2.0

7.L
6.9
t.L
7.5
t.)
8.0

12.0
1/, 1

18. 2
1.1 .U
25.5
2L.5
21.0
L9.7
16. 6

17 .7
l-8. 8
L9.7
L9.7
21. I
18.0
Lt .l
23.8
18. 2
zt.o
24.0
30.8
30. 4
30.0
tRl
33. 8
27.6
24.9
25.6
25 .6
32.6
26.0

L963.2
1973.0

1969 .4
t97 5 .4
L97 5 .5
L977.4
L977 .L
L97 9 .2
1981. 9
1986 .0
1990. 3

1990. 0
1994.4
1995. I
1995.3
L996.2
1995.2
1998. 3

2000. 3
2000. 1
2004.2
2003 .0
2003.0
2004. 8
2002.7
2002.9
2002.8
2002.5
2002.2
2003. 1

2A02.6
2003. 0
20a2.8
2003. 0
2002.0
2003. 0
2003.2
2003. 5
2003. 0

L94L.7
1964.5

1963. s
1963. 8
1965.1
1968. r
L967 .9
L969.2
1966 .8
1970.0
197 r. 3

L979.9
1969. 3
r97 r.9
1983. 0

1987. r
1980.2
1983. 3
1984. 9
1983. 9
1983.9
L987 .2
1989 .5
1990. 7

r.984.4
1989; 0
L97 9 .6
1983 .0
198r. 0
1980.7
L97 9 .5
1980. 0
197 1. 0
L979 .4
1981. 2

1981. 7
l qR? 1

1981. I
1981. 9

21. 5

8.5

5.9
11. 5

10. 4
8.9
9.2

10. 0
15.1
16 .0
19. 0
10. I
?q I

23.2
LZ. J
9.1

1< n

15. 0

L6.2

1s.q
13. 5
I4.I
18. 3
13.9
23 .2
19. 5

21. 2,,, )'

t'l n

31.8

20. 8

?no
22.4
21. 1

Dat.a noc available
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Table 16 - (Contlnued).

Lower B-G Upper B-G

Date Maximum
Elevatlon

Minirnum Difference
Elevation

Minimum Difference
Elevation :

Maximum
Elevation

3-9 t{rar 7 4
10-16 l{'at 74
Ll -23 l{rar 7 4

24-30 tlat 7 4

31 Mar-6 Apr
7-L3 Lpr 74
L4-20 Mar 74
2L-27 YIar 7 4

28 Apr-4 l"Iay
S-LL May 7 4
L2-L8 rtay 74
L9-25 rtay 74
26 May-l Jun
2-8 Jun 74
9-I) JUn / {+

L5-22 Jun 74
23-29 Jun 74
30 Jun-6 Jul
7-L3 JluL 74
14-20 JUI 74
2I-27 JluL 74
28 Ju1-3 Aug
4-LA Aug 74
11-17 Aug 74
L8-24 Aug 74
24-3L Lug 74
L-7 Sep 74
8-14 Sep 74
L5-2L Sep 74
22-28 Sep 74
29 Sep-5 Oct
6-L2 Act 74
13-1.9 Oct 74
20-26 Oct 74
27 0ct-2 Nov
3-9 Nov 74
10-16 Nov 74
17-23 Nov 74
24-3A Nov 74
L-7 Dec 74
8-14 Dec 74
L5-2L De'c 74
22-28 Dee 74

l.+

884. 9
885.1
883.8
884. 3
884. 9
882.0
887 .0
886.8
888. 9

900. 1
894.7
890. 7
892.2
890. 6
888. 6
886.9
883.5
893.8
888. 5
889 ;7
883. 0
885. 7

885.1
888.1
8Br. 4
884. 1
884. 9
888.4
886.5
881. 9
883.0
882.0
882. 3
882. 1
B85.4
884.0
882 .0
882. 8

885.5
883. 7

883. 9
883.0
885. 3

850. 6

859. 2
860.1
8s9.8
861.3
859 .8
863 .3
86L.7
86L.7
859.9
863 .8
859.7
86L.2
861.4
861.5
862.9
861.3
861. B

860. 7

862.0
862.8
862.4
861.9
862.L
861. 3
862.4
861. 2
86L.4
861. 7

860. 6
860.8
860. 4
860. 8

860. 3
860.7
860. 5
860. 9
859.7
864 .9
860. 5
863.3
859.0
860. 6

/-4.)
25.9
23.7
24 .5
23.6
22.2
23.7
25.1
27 .2
40.2
30. 9
31. 0
31.0
29.2
27.r
24.0
22.2
32.0
t7 0

27 .7
20.2
23.3
23.2
26.0
20.L
zr.7
23.7
27 .0
24.8
2L.3
t))
27.6
2L.5
21. 8
24.7
?3.5
2L.L
23. 1
2L.6
zJ. /.

20.6
24.0
24.7

2003.6
2003.7
2002.2
2002.4
2002.0
2003.0
2002.8
2A02.2
2002.3
2003.5
2003. r
2003 .4
2003 .3
2003.2
2003 .5
2003.4
2003.6
2003. 0
2003.0
2002.8
2A02.7
2003.7
2003.0
2002.8
2002.9
2002.7
2003.0
2003 . r
2002.6
2002.7
2002,6
2002.6
'2002.7

2002.7
2003.0
2003.0
2003. I
2003.0
2003. 2

2003. 1
2003. 3
2003. 2
2002,7

1983. 3

1983.7
l-982.2
1981.9
1983. 9

1986. r
1980. 7

r.982.4
L977.6
1965 .9
1973.1
1978.0
1976. s
1979. r
1981.5
1983. B

1986. 9

L97 6.7
1980. 2

1980. 0
1987 .9
L984.6
1985. 0
1981. 5

1986 .5
1986.6
L984.7
1981. 0
1982. 6

L987 .2
1986.2
1987 .3
r987.3
1987. s
1984.0
r986. 1

1987.0
1985. 8

1982. 1

1985. 1
1985. 3

1986.0
1983.8

20. 3
20.0
20.0
20. 5

18. r
16 .9
22.L
19 .8
nl, -1

37 .6
30.0
25 .4
25 .8
24,r
22.0
19. 6
L6.7
26,3
22.8
22.8
14.8
19. 1

t8 .0
ZL. J

L6.4
14 1

1R q

22.r
20.0
r). )
16.4
15. 3
15. 4

15. 2
19. 0
16.9
15. I
L7:2
21. I
18. 0
18.0
L7 .?

74

74

74

v4

74

I
I
i
I
I
i
i
i
I
i
i
i
i



-67-

Table 16 - (Conti.nued):.

Date
Lower B-G Upper B-G

Maxlmum
El-evation

Minimum
Elevation

Difference Maximum
Elevation

. Minimum Difference
Elevation

T

T

!
T

T

T

I
I
I
I
I
I
t
T

I
I
I
I
t

29 Dec 74-4 Jan 75
)-II Jan /)
L?-LB Jan 75
L9-25 Jan 75
26 Jan-L Feb 75
2-8 Feb 75
9-15 Feb 75
L6-22 Feb 75
23 Feb-l Nlar 75
2-8 l"lar 7 5

9-15 Mar 75
L6-22 Mar 75
23-29 ltar 7 5

30 Mar-5 Apr 75
6-L2 Apr 75
13-19 Apr 75
20-26 Apr 75
27 Apt-3 l{ay 7 5

4-10 May 75
LI-L7 't4ay 7 5

L8-24 May 75
25-31 May 75
L-/ Jun l)
8-14 Jun 75
L5=27 Jun 75
22-28 Jun 75
29 Jun-5 Jut 75
o-Lz JldL t )
13-19 Jul 75
20-26 Ju1 75
27' JuL-2 Aug 75
3-9 Aug 75
10-16 Aug 75
17-23 Aug 75
24-30 Aug 75
31 Aug-6 Sep 75
7-13 Sep 75
L4-20 Sep 75
2I-27 Sep 75
28 Sep-4 Oct 75
5-11 Oct 75
12-18 Oct 75
19-25 Oct 75

885. 1
883. 2

889. 7

882. 6

883. 4
887. 3
882. 8
882.3
88s. 7

886.1
886. 7

886. 5
888. 2
883. 0
883. 3
883. 2
882. 3
882,4
899.2
892.1
894 . t+

894.6
895. 6
897 .2
896. 3
895. s
895.2
892.4
895.0
891. 5
892.5
891. 1
899.7
890. 5
890. L
890. 9
885.4
886.2
886,8
Qon 7

888. 8
891. 7

88s. 6

860. 3
860. 9
850.5
860.0
859.4
8s9.3
859 "2
858.9
860. 0
860.3
860. 1

859.7
870.1
860. 0
859.2
859. 1

859. 6
859.7
8s9.8
860.0
859.7
867. 1

860. I
860.8
861.1
860.8
868. 2

860. 5
860. 3
86l. 6
861.5
861.0
859.9
860.0
859.3
859. 7

860. 0
860.0
859. 9

860.0
860. 7

860.0
860. 3

24.8
22.3
29.L
22,6
2t+.0
28.0
23.6
23 .4
25.7
25.8
26.6
26.8
'rQ 1

23 .0
.rl, 1

24,r
22.7
22.7
39.4
JZ. L

34.1
27.5
35 .5
36.4
35.2
34.7
Lt.v

31. 9

Jq.t
29.9
11 n

30. 1

39.8
1nq
30.8
3L.2
,< l,

26.9
30. 7

28. r
21 1

2002,5
2002.4
2002.9
2003.0
2003.2
2003. I
2003. 0
2003.1
2003. 0
2003.2
2003. 3
2003.1
2003.1
2002. 5

2003.0
2003.4
2003.4
2003.1
2002.9
2003. 3

2003 .0
2003.0
2003. 0
2003. 1
2003.2
2003. 1
2003'.2
2003. I
2003.1
2003. 0
2003.0
2003.0
2003. I
2003. 0
2003.0
2002. 8
2002.5
2002.4
2002. 3

2003. 0
2003.0
2003. I
2003. 2

L984.4
1986. 7

1979. 5
1986.2
1985. /+

1981.5
1986 .0
1986 .4
1983. 5
1982.9
L982.7
1982.3
1981. 9
1985.5
r985. 7

1985. 7

1987 .2
1986. 3
L9.66.7
L97 6.3
L97 3 .6
L972.7
L972.L
1071 A

L97 2 .4
L972.L
L97 2.7
L97 5 .9
r97 2 .4
r977 .8
L97 6.4
1977.8
1965 .0
L977.3
Ly I l.O
1976.8
1982.7
198r. 5

1982. 3
1978 .1
1981 .8
r97 6 .7
r983.3

18. 1

15.7
23.t+
16.8
17 .8
2L.6
17 .0
L6.7

20. 3

20.6
20.8
2L.2
16.0
17. 3
11 1

15 .2
16..8
36.2
27 .0
29.4
30, 3
30. 9

31. 5
30.8
31. 0
30. 5
27 .2
30.7
tR t

'AA
25.2
38. 1
25.7
25.4
26.0
19.8
?na
20.0
24 .9
11 .

26 .4
19.s
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Table 16 - (Contlnued).

Lower B-G Upper B-G

Date Maximum
'Elevation

Minimum
Elevation

Difference Maximum
Elevation

Minimum Dlfference
Elevation

26 0ct-1 Nov 75
2-8 Nov 75
9-15 Nov 75
L6-22 Nov 75
23-29 Nov 75
30 Nov-6 Dec 75
7-13 Dec 75
14-20 Dec
21-27 Dec 75
28 Dec 75-3 Jan 76
4-10 Jan 76
LL-L/ JAN /b
L8-2t+ Jan 76
25-3L Jar. 76
L-t IeD /O
8-I4 Eeb 76
L5-2L Feb 76
22-28 Feb 76
29 Eeb-6 l(ar 76
7 -L3 l(ar 7 6

L4-20 r{ar 7 6

2L-27 Mar 76
28 l4at-3 Apr 7 6

4-10 Apr 76
11-17 Apr 76
18-24 Lpr 76
25 Apr-1 NIay 76
2-8 l4ay 7 6

9-I5 r{'ay 7 6

L6-22 r4ay 7 6

23-29 r4ay 7 5

30 May-5 Jun 76
6-12 Jun 76
f3-19 Jun 76
20-26 Jun 76

1/ll Jun-t JlIr /o
4-10 .Iul 76

11-17 Jul 76
LB-24 Jul 76

25-37 Jul 76
1-7 Aug 76
B-14 Aug 76
l5-2I Aug 76
22-28 Aug 76
29 .dug - 4 Sep 76
5-11 Sep 76
12-18 Sep 76
L9-25 Sep 76
26-30 Sep 76

883.7
889.0
893.7
889. 6
893. 5
891. 6
890. 4

889. I
895.7
895.9
890.0
888. 2

889. 5
882. 6
883.5
879.9
884.4
880.2
884.2
881. 7

885 .0
882.0
878. 5
879.8
882.2
880. 0
877 .9
87 6.0
877.8
880.0
892.5
893.2
892,7
892.3
893.1
894 .4
895.2
893. 3

894.6
894.4
894.5
895. 1

892.5
893.5
894.3
894. 3
894.4
893. s
892.3

860. 6
859. 8
860. I
860. 0
860.0
860.3
860.6
860.7
860. 3
860. 7
859.8
860.2
860. 4
859. 8
861.1
860.0
86A.7
860.4
860. 8

86r. I
860. 1
860.2
860. 2
860. 4

860 .4
860.0
860.5
860. 3

860.1
860. 4
860. 0
860. 3

860. 6
860. 8
861. 4
860. 9
86r.3
861. 5
860. 7

860. 3
860.7
861.0
86i.1
861.i
860. B

360. I
8s8. 9

860.2
8s9. 7

23.L
29.2

29.6
33. 5
JI. J

29.8
28.4
J) .4
35.2
J|J. L

28.0
29.L
22.8
22.4
]q q

z). I
10 R

lJ .4
20.6
1/, O

21. B

18. 3
L9.4
21.8
20.0
1-7 /,

15. 7

17 .7
19. 6
32.5
32.9
32.1

3L.7

'l? o

31. I
33.9
3,4"1
JJ. U

34. I
31.4
JZ"+
?1 5

34.2

33. 3
32.6

2002.9
2003.2
2003.2
2003. 3
2003.3
2003.2
2003. 1
2042.9
2003.0
2003. 1
2003. 0
2003. 1
2003.0
2003.0
2003.0
2003.0
2002.8
2003. 0
2002,9
2002.9
2002.8
2002.9
2003.0
2003.0
2003. 0
2002.9
2003.0
20'02.9
2002.9
2002.9
2003. 0
,nn'l n

2002.7
2003. 1
2003.0
2002.7
2002.9
2003. 0
2003. I
2003.0
2003. r
2003.0
2003.0
2003.0
2003.2
2003. 3
2403.2
2003. i
2002.9

1985. 3

Lg7 9 .9
L97 4 .5
r978 .0
1975 " 0
L977.L
L978.6
L979.6
L97 L ,6
1971.5
1978.8
1980.8
L979.2
L987.2
10R6 ?

1989. 3
r985.0
1988 .8
1985. 3

1987 . I
1984. 0
1986.8
100n ?

1989.2
l-986.7
1989 .0
1990. 5
L992.4
1990. 2

1988. 3

L9t).)
L97 4 .4
L97 6 .5
1976. B

L97 5.7
r97 2.7
'I 07? q

r975. 3

r97 3 .4
L973.4
r973.3
i973. l
L976.5
r97 5 .4
i973.9
197 3.6
t97 3 .5
r974.4
t97 5 .4

t7 .6
,? ?

28.7

28. 3

zo. r
at, q

23.3
31.4
31. 6
L'+. L
22.3
23.8
1C e

16. B
1? 7

II.U
11,')
17 .6
15. 8
18. 8
16. 1
1t R

r3 .8

13 .9
1t q

1n (

12.7
14. 6
27 .5
28.6
26.2
LO.)

27 .3
30. 0
JU. 'r
?7 .7
29.7
29 .6
29.8
29.9
2A q

?a ?

?q1
28.7



I

I
T

T

T

I

Table 17.

-69-

Surnmary of, turbidity data
from 6 January through 30
and the Shandaken Tunnel

(nephelorneter turbidity unlts) taken
September 1976 from Esopus Creek (EC)

intake (STI).

Statlons
Date

27JZLVl931
Esoous Creek STI

l4

TC
Tl-

-

T

I
T

I
I
t
I
T

I
t
T

t
I
t

6 Jan
19 Jan

x

10 Feb
L I T'ED

I

10 Mar
26 l{ar
30 Mar

I Apr
2 Apr
? Anr
4 Apr
5 Apr
5 Apr
9 Apr

12 Apr
13 Apr
14 Apr
16 Apr
17 Apr
19 Apr
20 Apr
22 Apr
23 Apr
25 Apr
26 Apr
27 Apr
29 Apr
30 Apr

i

ice*

+
ice
24
24

2.8
-11

6.6';-=
4. t

44
6.8
5.5
3.0
2.0
4.4
3.3
?2
L.L

2.0
o?
6.1
5.2
5.0
4.L
4.0

6.7
6.2
3.0
3.7
6.4

1,1
ice

TC*r! -*** Lce
ice

ice
11
:-r-

J.J

t. t
L7

35
).u
3.8
3.0
i)

3.0

'rQ

11
1a

3.9
-/" . -J

11

3.0
1Q
1t

4.6

L.4
ta
4.3

7.L

ice
13
13

')a
6.3
5.5
7.6

22
5.9
?"1
,c

3.5
1.6

1.6
1.3
5.5

5.0
4.0
3.6

3.8
1.6
L.7_-t---;
.+.J

TC

IJ
4.J
9J

TC
TC
TC
TC

TC

TC
TC

TC
IU

t.4

5.9
6.0
5.7
4.9
4.2

8.9
TC
TC

6.0

rt
19
15
L7

TC
TC

TC
TC

TC
TN

TC
TC

18
Iq
18
L2
16
13

7.7
T2
18

TC

:t
**

***
It

IItl tr

lce o no samples taken because of
TC = Shandaken.Tunnel closed
Station 32 f irst sampled 10 l"tarch
Data nor recorded
TNO = Shandaken Tunnel not oDen at

ice cover

tlme oF.sanpling
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Table 17 - (Continued).

Stations
Date Esopus Creek STI .Et

2019JI

t
t
T

t
T

t
T

T

I
l
T

t
t
t

2 May
3 May
4 lulay
6 May
7 VIay

10 May
11 May
13 May
14 May
18 May
L9 llay
20 l"lay
2L May
24 May
25 l{ay
26 May
27 May
28 May
31 Yay

x

1 Jun
2 Jun
5 Jun
6 Jun
7 Jun
I Jun

11 Jun
13 Jun
14 Jun
1) JUn
16 Jun
17 Jun
21 Jun
22 Jun
23 Jun
25 Jun
28 Jun
29 Jun

i

9.3
4.8
5.2
l, .)

3.7
3.1
3.1
2.8
2.7
7.L

11
7.0
6.0
3.8
2.9
2.8
2.7
2.5
t\

a:6
3.3
4.8
2.5
t<
3.2
5.0

., 1

7q

2,L
2.3
9.3
4.9

I 3.0
2.6
1.9
t(

.3.3

8.2
Lc,
t<
'to
.r,

2.3
t_. 6
1t.

1.4
z.o
J.O
2.8
,o
1.8

L.t
1.6

tc

tq
1.6
,1

tn
J9.
,A

)n
.,4

'lq

z.J
1.6

1.6

1.0

TC
TC
TC

rt/
TC
TC

TC
I\-

TC
TN

TC
IU

II,

TC

TC
TC

TC
IU

-
TC
TC
19,
2.7

rN0///i
I 1.

2.6
l-.q
tq

2.3
1)

L"U
L.7
1.8
3.6
2.L
?-5

TC
TC

TC

TC
rU
TC
TC

TC

TC

TC
TC

TC

TC
TC

TC
.lu

TC

+
TC

TC

9.2
z)
18

TNO

24
8.2
8.7
L/.
qa

t1

5.5
7 .6.

i0---

6.5
4.3

1f

1.6
1.6
L.4
t\

'Q

1.8
L. /+

1.3

1.1

2-5

1.4
1R
1.0

11,
1rt

1.4
1q
L.4
1.3

't1
1t
1.1
'l 1

tl

1t.
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Table 17 - (Conrinued).

Stations
Date EC

2L)z31
Esopus CreeE STI

L9 )i

,l
jl

rl
i

:l

jl
r-

'Ittr

il_
ll

II
II

I Jul
2 Ju1
6 Jul
7 Jul
9 Jul

L2 Jul
13 Jul
15 Jul
16 Jul
19 JUI
20 Jul
22 J:uT
23 Jul
26 Ju1
27 J:uL
29 Ju1
30 Jul

3 Aug
4 Aug
5 Aug
6 Aug
9 Aug

10 Aug
12 Aug
13 Aug.
16 Aug
17 Aug
19 Aug
20 Aug
23 Aug
24 Aug
26 Aug
27 Aug
30 Aug

x

7.7
4.3

3.0
2.r
2.O
L.7
/,, (+

2.0
2.0
4.5
2.3
22

2.L
2.4
2.7..,
L9

2.0
t.q
2,2
J..+
J.J

23
70
55
30
L+

JU
zq
22
19
L7
15

16
2L

2.7. 2.2
1.4
L.2
0. 90
L,2
1"0
1.d
L.7
L.7
1.9
1.9
2.8
1.9
2.3

1.8
1-s-

z.v

2.L
2.7
2.5
t.6

90
51
J4
30
JJ
,9,

23
2l
1B

l7
L4
23

??
2.5
TC

TC

TC

TC

TC
2.6
2.7
2.4

2.6
3.7
/..6
2.8
2n
2.7
T:6

2.6
1,)

J.4
J.J
4.6

t20

37
JJ
37
6tJI
25
22
I8
19

r6'-=;--
l/

4.'
qo

TC
I\,

TC
l.t
LA

5.8
4.4
4.8

Iq
6.9

l-J
't ')

4.2
e1

4.4
l.o
J,Z
4.8
4.5

112
105

/u
40

46
JJ

26
/.o
23
l8-E-

1Q

1.3
1.1
0. 70
0. 70
1.1
0. 50
1.1
0. 6B

0. 78
t.0
1n
1?
o. 80
0. 64
0. 73
u. d)
0. e5

0.75
0.73
U. /J
0. 70
0. 73
4.3
I<

1.3
1,.2
ta
1.I
1a\

I.J
ll

1.0
2.2
11I.I
, -T-

|i'

tt

jr

,I

I
I
t-

tr
I

ir,-
.I
:

lr
II

I
I
I
I
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Table 17 - (Continued).

Statlons
Date EC

2T32t9Jl-
EsoDus Creek STI

Ia
i*

I
l

I
I
l

I
I

-i-I

I

Irt
i

I
i-

I

I Sep
2 Sep
3 Sep
7 Sep
9 Sep

10 Sep
13 Sep
14 Sep
16 Sep
17 Sep
2l Sep
22 Sep
28 Sep
29 Sep
30 Sep

Grand i
Minimum
Maximum

IJ
10
L2
8.4
8.3
8.9
7.6
6.9
6.L
7,4
6.7
2.3
4.9
4"8
5.0-T.s

7.6
1.6

70

L4
L2
L2
11
8.9

10
8.6
7.4
7.L
6.7
6.3
1.8

5.2
). J.-E'T

6.7
0. 90

90
LL.72

t&+

13
Lq
L2
L2
L2
I1
9.5
o'l
7.7
a1
TC
6.4
7,6
6.5

10

11
1.4

t20

23
32
16
15
L4
14
1"3

L2
11
13
14

!TN

8.0
IJ
8.8

I)

18
?,

112
20. 0

17
2.3
I.J
I.J
I.J
L.7
1.r
16
0. 75
L.4
1.0
aR)

'ln

1.4
T--;-I.J

')t
0.60

3. 48Standard Deviation 10.35

I
;*

I
I

I



il
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i-
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{I

I

rI

!I

irg
a

I

.I

iI
t-I

'--il
I
]I

:

-:I
I

rf
.I

i

-
I
I
I

:r
I

I
I

I
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Table f8. Sunmary of alkalinity data (me/l) taken from 6 January through
14 September L976 from Esopus Creek.

6 Jan

10 Feb

10 Mar

6 Apr

11 May

2 Jun

13 Jul

10 Aug

14 Sep

ice*

ice

10

10

1o

L2.2

16.1

L4.2

19.0

10

ice

10

10

10

LL.7

18. 5

17 .8

18.5

TC**

TC

T1'

TC

TC

TC

TC

18.5

20.3

L9.4
18.5
20.3
1.2'I

lt,e

ice

IU

10

10

11.2

10 ?

14.6

17.r

Grand I
Minlmum
Maximum
Standard Deviatlon

13. 1

10
19.0
3.5 3

13. 3
10
18.5

4 .15

L ).2
IO

J. dJ

* ice = oo samPles taken
** TC = Shandaken Tunnel

because of ice cover
closed
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Table 20. Suuuary of hydrogen ion data (pH) taken from 6 January through
14 Septeurber I976 from Esopus Creek.

Date S tat ions
2Lzu19

il-

i1
;

rl-
:

iI_

il
i*

il-

il-
i

jl"

;I
jl-

il
i

il
i-'
II
IIII
i*
I

T
:

il_
.'
,I
,I

-

T-

l_

t_

6 Jan

10. Feb

10 Mar

6 Apr

11 May

2 Jun

13 Jul

10 Aug

14 Sep

Grand i
Minlnum
Maximum
Standard Deviation

icex

ice

6.8

7.L

7.4

7.2

7.4

6.7

7.4

8.0

ice

7.4

7.L

7.4

1'

7.5

7.0

TC**

TC

TC

TC

TC

TC

TC

o.l

7.4

1Ce

ice

7 ..L

7.L

7.t+

7,L

7.6

6.9

8.1

7.r
6,7
7.4
0.29

't1

7.0
8.0
0.34

6.8
6.I
7.4
0.92

7.3
6.9
8.L
0.41

* ice - no sampLes taken because of lce cover
** TC = Shandaken Tunnel closed
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TabLe 21. Summary of alr temperature data (C) taken frorn 6 January through
30 September 1976 from Esopus Creek.

Date Stations
31

U

15
L7

d
11
11
10
L4
15
10

3

l3
L7
?q

24
alJI

26
16
16
10

7

5

l/+
L7

TC**
TN

IIJ

TC

TC
15
L7

TC

TC
IU
.tf

TC
IU

TC

TC

TC
24

JI
27
l_o

16
10

8
5

TC

TN

TC

TC

-tL

0
I)
18

8
L2
11
10
IJ
J- .+

9
I

Iq
L7
,1,

24
31
26
14
Id

g

fl,

6
L4
19

l_v

9

T2
24
IO
20

0
15
16

8
11
11
1n

IJ

16
9

-1
L2
18
18
23
)q
zo
l-)
16
l0

8
6

L4
18

ice*
ice

ice
5

20
8

11
1/,

L2
20

-9
ice

ice
10

rce
ice

lce
10

19
Lu

9
25
1t
19

6 Jan
19 Jan

10 Feb
l/ feb

10 Mar
26 Ylax
30 Mar

1 Apr
2 Apr
3 Apr
4 Apr
5 Apr
6 Apr
9 Apr

12 Apr
13 Apr
14 Apr
16 Apr
17 Apr
19 'Apr
20 Apr
22 Apr
23 Lpr
25 Apr
26 Apr
27 Lpr
29 Apr
30 Apr

2 May
3 l4ay
4 l"lay
6 May
7 May

l0 May

:l
ii-
)I

I

ii-
'r

ir

i
I

iI:r
', rl

l-

it_
i

rl

tr

I

,I

'-
i

II
II

I
I
I
T

*
t*

JI
1r

ice = no samples taken because of
TC = Shandaken Tunnel closed
TNO = Shandaken Tunnel not open at

ice cover

tlme of sampling
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Table 21 - (Continued).

Date Stations
ZL2019J1

I
I
I
I
I
I
I
I
I
I
i
I
i
I
I
i
t

i
I

11 May
13 May
14 May
18 May
19 May
20 May
2l l(ay
24 May
25 l(ay
26 Ylay
27 l{ay
28 May
3l May

I Jun
2 Jun
5 Jun
6 Jun
7 Jun
8 Jun

11 Jun
13 Jun
14 Jun

. 15 Jun
16 Jun
17 Jun
21 Jun
22 Jun
23 Jun
25 Jun
28 Jun
29 Jun

1 Ju1
z .J u-t
6 Jul
/ Jul.
9 'iul

12 JuI
13 Ju1
15 Jul
16 Ju1

2L

13
5

L2
18
18
11

16
20
18
25

20
L7
19
22
16
2\
27
22
20
27
26
,<
2\
26
22
,t!

26
25

ZJ
l9
25
'20

2T
2L
rt
19
23

19
19
25
10

6
10
L7
19
IJ
18
2T
24
)\

20
18
20
22
L9
25
28
23
22
27
1R

25
20
24
ZJ
25
zo
25

22
I9
?q

LV

2T
20
16
20
22

TC

TC
IU
TC

TC
TC
TC

TC
TC

TC

TC

TC

tt
LV
22
LY
24

fNo#
23
20
26
28

LV
?4

27
29
28

24
alLT
rt
TC

TC

TC

2L
22,

)1
15
25
10

6
Y

l4
2T
L!

18
20
19
25

20

20
22
18
23
28
ZJ
22
28
26
23
)n

27
z)
zo
27

22
2L
26
2T
?'r

!.t
I7
22
22
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Table 2t - (Continued).

Date Stations
2L201931

I
ii'-
iltr
i

iI

I

I
I
i

i*r
r
i

I
r

i

ir

,I

tr
II

II

I

i

I
I'
I

19 Ju1
20 Ju1
22 JUL
23 Jul
26 Jul
27 JUI
29 Jul
30 Jul

3 Aug
4 Aug
5 Aug
6 Aug
9 Aug

10 Aug
L2 Aug
13 Aug
16 Aug
17 Aug
19 Aug
2o Agg
23 Aug
24 Aug
26 Aug
27 Aug
30 Aug

-L Jep
2 Sep
3 Sep
7 Sep
9 Sep

10 Sep
13 Sep
14 Sep
16 Sep
17 Sep
21 Sep
22 Sep
28 Sep
29 Sep
30 Sep

25
26
ZJ
20
2L
23
L7
20

t9
?o
7t
22
20
2L
23
25
L9
2L
20
26
28
tn
22
20
16

22
18
18
20
2L
18
27
22
19
22
16
15
II
16
15

24
26
23
16
22
2'1,

t7
20

1R

20
22
22
2L
2L
22
26
19
22
2L
26
25
2L
22
2fi

L6

22
L/
t6
2T
22
18
28
22
19
22
16
15
11
16
15

26
23
t8
z5
22
"l?

22

19
20
22
23
2L
2T
22
26
19
24
23
26
20
24
27
22
15

22
16
20
19
L'

1B
28
25
19
22
15
TC
L2
L7
16

to
27
a/,

L7
ZJ
LJ

L7
22

20
20
22
ZJ
21
19

26
19
22
t)
26
25
?s
?q

?L
16

22
LJ

18
19
22
L7
27
23
19
22
15
13
l-J
16
15

il

I
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Table 22. Sunomary of water temperature data (C) taken from 6 January
through 30 September 1976 from Esopus Creek (EC) and the
Shandaken Tunnel intake (STI). S ftl

i

Date
Stations

STI--;-;-JZ

-:ktr *

a1LL
s Creek

ice:t

+
TCltt
nr
--

1Ce
t-ce

ice
_-;

2
1

1lrI

-
6
5

5

5

6

8

I
5

9

9

L?
13
16

L2
t5

8

8
6

8

10
9

-

-

TC
4
oI

TC

TC

TC

IU

TC
TC
TC

I
8

8

8
8
8

8
T'

TC--=
6

20t

TC

T
TC

9

B

TN

TC

TC
TC
TC

IU
IU
TC

TC
7

6

d

7

7

7

6

7

6

TC

7

19

I
ice

I

ice
3-*;
J

0
1

9

5

6

)
5
5

6
7

8
q

8

9

10
8

11
1?
10
13

7

l3
7

8
1l

8

ice
J

-- J

0
6

9

5

5

5
6
6

8

6
10
10
11
11
!I

l-J

11
11

7

L2
7

8

9
8

r0
11

6 Jan
19 Jan

T

Feb
Feb
i

10 Mar
26 l(ar
30 Mar

i

1 Apr
2 lpr
3 Apr
4 Ap.r
5 Apr
6 Apr
9 Apr

LZ Apr
13 Apr
14 Apr
16 Apr
17 Apr
19 Apr
20 Apr
22 Apr
23 Apr
25 Apr
26 Apr
27 Apr
29 Apr
30 Apr

*

* lce = no .samples taken beciiuse of ice cover
** TC = Shandaken Tunnel closed

*rt?t Station 32 first sampled 10 l.,tarch I976
/l TNO = Slrandaken Tunnel not open irt time of sampling
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Table L2 - (Continued).
t

S tat ions
Date EC

2L32,n19JI
Esopus Creek STI

I
l-

I
j
i
I
f
f
f
I
I
I
l
I
I
T

l=

I

2 M,ay
3 May
4 tlay
6 May
7 l{ay

10 May
1l May
13 May
L4 May
18 May
19 May
20 May
2I l(ay
24 l4ay
25 YIay
26 \lay
27 l4ay
28 May
3l May

1 Jun
2 Jun
5 .Iun
6 Jun
7 Jun
8 Jun

11 Jun
13 Jun
14 Jun
15 Jun
15 Jun
T/ JUN
21 Jun
22 Jun
23 Jun
25 Jun
28 Jun
29 Jun

x

10
8

9
L2
11I!

13
IJ
'l 'l

15
l2

8

8
IU
T2

9
10

r1+

15
;-iAI

10
B

9
I2
t'l
L2
IJ
LZ
15
IJ

7

8

10
L2
1n

10

IJ
15
11
II

10
R

c

10
10
11
13
11
13
15

7

B

10
11

9
10
L2
L2
15
1t

TU

TC

.LU

TC
TN

TC

TC

TC
TC

TC

TC
TC

TC

TC

TC

TC
TC

ry

TC

TC

9

9
9

9

TNO/I
Y

9

9
Y

I
9

8
9

9

TC

TC

T'

TC

TC

TC
IU

TC

TC
TC

TC

TC

TC
.t t-

TC

ry

TC

TC
11
11

9

9

TNO
L2
l-u
11

9
1n

10
10
10
11
11

1o

L4
13
1aLL

11

19
L4
15
L7
2L
15
L4
L7
16
15
Ib
L6
I)

_l-J

L4
11
11
10
L4
18

13
15
16
_t- -t

L4
L4
15
13
LJ

T2
l-o
I4

14
lb
1R

L7
18
LJ

18
/tl

IU
20
I8
an

zl
L!.

I
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Table 22 - (Continued).

Statlons
Date Esopus Creek EC---;:--

LL201931

I
'*-

I
I
I
I
I
T

t
I
I
f
I
f
f
I
I
t
I
t-

1
2
6
1

9
L2
IJ
l5
15
19
20
22
23
26
27
29
30

L7
I4
t7
18
18
L9

L4
15
15
15
L6
L2
14
IJ
L2
L4
15

L4
L7
lo
16
T7
t7
t7
1B

L7
19
18
18
t9
18
ItLI

18
18
L7

L7
15
L9
18
19
n1LL

17
-L.+

L4
15
L4
15
l_1
1Q

1t
LL

L2
IJ

i5

L.+

16
15
15
L6
18
L7
18
I7
1B

18
l8
19
r.B

1B

18
19
I7

9
9

Tl.'

TC

TC
Tf

TC
8
8
9

10
9

10
11
11
L2
1t

10

13
L4
IA

15
15
L7
16
L7
L6
L7
l7
11LI

t7
T7

t7
LI
l6
16

11
v

TC
TC

TC

TC

10
10
l0
10
11
11
1t
l2
L2
13
11

IJ
15
15
15
16
1A

LI
18
18
L7
L7
II
l6
18
18
I8
19

L7

2L
19
2L
18
2L
20
Lo
20
t6
22
22
22
tv

I9
16
19
20

20
22
2l
20
ln
1B

22

l9
18
2l
LZ

22
2L
l9
l9

Ju1
JUl.
Ju1
Jul
JUI
Jul
Jul
Jul
Ju1
T,, 1

Ju1
JU-L

Jul
JUI
JUI
Ju1
Ju1
;

3 Aug
4 Aug
5 Aug
6 Aug
9 Aug

10 Aug
12 Aug
13 Aug
16 Aug
17 Aug
19 Aug
20 Aug
23 Aug
24 Aug
26 Aug
27 Aug
30 Aug
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Table 22 - (Continued).

Stations
Date STI

20 32 2r
trf,

1931

I Sep
2 Sep
3 Sep
7 Sep
9 Sep

10 Sep
13 Sep
14 Sep
15 Sep
17 Sep
21 Sep
22 Sep
28 Sep
29 Sep
30 Sep

x

Grand i
Minlmum
Maximum
Standard DevLation

18
18
18
L9
20
18
20
L9
18
18
18
L4
15
16
15
18

1J
0

2L

1q

18
19
L9
19
L7
19
20
18
18
19
15
16
L7
15
to

t-J
0

2L
4.5

10LL
6

19

IJ
4

19
4.0

15

23
5.2

LI
L6
18
16
20
16
19
19
T7
18
L7
L4
13

13
16

18
18
18
18
18
18
18
18
18
18
18
TC
15
15
15
L7

19
L7
18
11LI
1,R

L7
18
18
18
18
17
TC
I6
15
15
n



EC

35
nl

20
EC
36
WI

EC
19

,l

,l

i
I
il
'I

-83-

Table 23. Summary of rnean daily water temperature (WT) and air temperature
(AT) data (C) teiken by Partlow seven-day recording thermometers
fron 15 June Ehr:ough 30 September L976 at Esopus Creek (EC) and
the Shandaken Tunnel ouflet (STO).

S tat ions
Date STO

wl

15 Jun Mean
Minimum
Maximum

16 Jun Mean
Minimum
Maximum

17 Jun Mean
Mininum
Maximum

18 Jun Mean
Minimum
Maximum

19 Jun Mean
Minimum
Maximum

20 Jun Mean
Minimum
Maximum

21 Jun Mean
Minlmum
Maximum

22 Jun Mean
Minimum
Maximum

23 Jun Mean
Minimum
Maxlnum

-* - tr* 8.6

9.0

8.5
8.5
8.5

8.5
8.5
8.5

8.6
8.5
9.0

8.9
8.5
9.0

8.5
8.5

8.5

8.9
8.5
9.0

9"0
9.0

24.L
19.0
28.5

25.3
L7 .0
77q

L9.5
15.0
24.0

18. 3
L2.0
21.0

19. 8
18.0
24.0

19. 1
18.0
20.5

18. 9
18. 0
23.9

10 q

17 .8
24 .5

19. 6
17.0
26.5

10 1

15. 0
21. 5

15. 5

L7 .2
16 .0

Iq. U

LL. U

L7 .7
16. 5
19.0

16. 8
16.0
18.0

L6.6
15. 5

1'7 2

10 n

77 .4
15. 5

19 .0

,t
il

:?
il

rl

I
il
:l
.*

:l
I
t
I
f

* station 19 not sample'l until
:t* station 36 not sampled until

*** location of staEion 35 noved
# RM = recorder malfuncEion

11 August
25 June
1 mile uDstream because of tunnel bac.kwash
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Table 23 - (Continued).

StaEions
ECEC

35203619
WIAT

STODate

t.tilWTIdT

I

il
I
,l

il

I
-'-r
!

-\:'I
i-

:-:-
II
it

iI

r
i

1I,r

f-
rb

I
I

:

I
:-

I

24 Jur. Mean
Minlmum
Maximum

25 Jun Mean
Minimum
Maximum

26 Jun Mean
Minimum
Maximum

27 Jun Mean
Minimum
Maximum

28 Jun Mean
Minlmum
Maximum

29 Jun Mean
Minimum
Maxlmum

30 Jun Mean
Minimum
Maximum

1 Jul Mean
Minlmun
Maximum

2 Jul Mean
Mi.ninum
Maximum

3 Jul Mean
Mininum
Maximum

4 Jul Mean
Minimum
Maximum

:

9.5
9.5
9.5

9.6
oq

10. 0

9.6
9.0

10. 0

9.5
9.0

10. 0

9.6
9.5

t"0. 0

9.6
9.5

J.U. (J

9.7
9.5

10. 5

9.8
9.5

10.0

9.7
9.5

10.0

a)
9.0

10.0

9.0
oo
9.0

9.0
9.0
9.0

9.0
on
9.5

on
9.0
9.0

O'I

9.0
9.5

9.2
9.0
oq

o-t
9.0
9.5

9.0
on
9.0

9.1
9.0
9.5

9.0
9.0
9.5

a)

oq

20.4
16.0
28. 0

20. 3
18.0
27 .O

20.3
17 .0
30.0

L9.7
1/, (

29.s

18. 4
12. 0
28.5

zu. L

15. 5
28.0

10 ?

15.0
20.0

19. 9
14. 5
11 n

20.5
12.5
24.5

L6.7
10.0
26.0

L7 .2
12. 5

18. 6
15.5
))n

19.4
16. 5
tq n

19. 3
16. 5
23.0

18. 6
15. 5
22.5

17.8
13.5
2L.5

19. 3

16. 0
23.0

16. 5
18. 5

18. 2

20.0

L6.7
14.5
19. 5

17. 0
13. 5
19. 5

16. 9
14. 5

20.0
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Table 23 - (Continued).

Stations
Date ECECEC

2036
ATWTtm

STO

19
tn

35
WI

iT
;

T

t
,l
i!
il
il
il
i*

il
I
rl
il
I
I
I
I
:

1

T
I

5 Jul Mean
Mlninum
Maxl"mum

6 Ju1 Mean
Minimum
Maximum

7 Ju1 Mean
Minimum
Maxinum

8 Jul Mean
Mininum
Maxirnum

9 Ju1 Mean
Mlnimum
Maxi.mum

10 Jul Mean
Minimum
Maximum

11 Jul Mean
Minimum
Maximum

12 Jul Mean
Minimum
Maximum

13 Jul Mean
Minimum
Maximum

14 Jul Mean
Mlnimum
Maxlmum

15 Jul Mean
Minimum
Maxi.mum

1t, 1

L2.0
29.0

18. 6
15.0
22.5

L6.9
15. 0
22.0

17.0
L4.5
18.5

18.1
15.0
22.0

L8.2
10. s
22.5

18. 7

15. 5
22.5

17 .9
L4.5
2L.0

15.3
14.5
16. 0

15. 5

9.5
18. 0

9.3
9.0

9.3
9.0
9.5

11.0
9.5

18. 5

11. 0
10. 0
13.0

tL.7
10.0
13.5

t, n

10. 0
18.0

L2.L
9.5

20.0

L2.2
10.0
19. 0

L2.0
10. 5
13. 0

10. 9
10.0
13. 5

11. 5

9.0
13. 5

on
9.0
9.0

18. 9
12.0
29.0

19. 3
13.5
28.0

L7 .7
15. 0
22.0

18.2
14. 5
24.0

t_9. I
13. 5
27.5

18.5
10. 5
30. 0

20. 3
1? q

29.5

17 .2
L4.5
2t.0

14. 8
11 q

18.0

l7 .1
14.5.
22.0

18. 0
L2.5
25.5

L7 .9
14.0
22.5

18. 6
15.0
22.5

16. 9
16.0
18. 5

17.0
15.0
18. 5

18. 1
15. 0
22.0

18. 2
14.0
22.5

1a ?

15. 5
J'\

L7 .7
16.0
18 .5

15. 4
14.5
16. 5

15. 9

15. 0
17 q

18. 2

14.5
23. 0
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Table 23 - (Continued).

Stations
Date EC E'a--E- sT0 EC

3520
WI

10......-
t,fr
htI WT

il
t
I
I
i
,l
:.1!-

il
;T
j

rl
I ^.-I
l
I
f
I

16 Jul Mean
Mininum
Maxi.mum

17 Ju1 Mean
Minimum
Maximum

18 Jul Mean
Mlnimum

. Maximum

19 Jul Mean
Minlmum
Maximum

20 Jul Mean
Minimum
Maximum

21 Jul Mean
Minimum
Maxinum

22 J:uL Mean
Minimum
Maxlmum

23 Ju1 Mean
Mlnimum
Maximum

24 Jr:,L Mean
Mlnimum
Maximum

25 Ju1 Mean
Minlmum
Maximum

26 Jul Mean
: Minimun

Maximum

9.0
9"0
9.5

9.3
9.0
9.5

9.3
9.0
9.5

9.3
9.0
9.5

9,4
9.0
9.5

9,4
on
9.5

9.7
9.0

10.0

9.8
9.5

10.0

10.2
10.0
10. 5

L0.4
9.5

11 n

10.4
9.5

11.5

9.0
9.0
on

9.3
9.0
9.5

9.2
9.0
9.5

9.2
9.0
9.5

9.4
9.0
9.5

9.2
9.0
9.5

a7
9.0

9.9
9.5

10. 5

10.3
10.0
11 .0

L0.7
10.0
11.0

10. 6

12.0

16. 5
!2.5
20.5

18.0
13. 0
24.5

18. 1
9.5

,< n

18. 4
12.0
30. 0

15. 3

13.5
18. 5

18. 5
16 .5
20. 5

18.4
L2.5
26.5

14 .6
12 .0
16 .0

20.9
15 .5
27 .5

L6.4
12.5
24.5

l6.s
7.5

29.0

16. 5
15. 5
L7.5

18.3
15. 5
zz. u

L7 .L
14.0
20. 5

18. 7

14. 5
23.0

L7.5
16.0
20.0

L9.2
18 .0
19.5

L9.4
1). )
23.5

'tA /,

16.0
18.0

18.5
16 .0
22.0

18.0
14 .5
21.5

L7 .6
r3.5
22.5
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Table 23 - (Continued).

Stations
EC-T-
WIAT

20
WT

EC-T-
WI

sroEC--E-
WT

Date

:I
I:-

I

l

'-
]I

.

I

,-,
:

,r
i-

:,-
,-

JI

'I:I
I

t
.I

JI

:-

:l,!,

JT
r
:I

t,a -:-
,r

:,

-,-.

I

i

,f
:'l

I

II

I'-

27 Jlu'L Mean
Minlmum
Maximum

28 Ju1 Mean
Minlmun
Maxlmum

29 Ju1 Mean
Minlmum
Maxluum

30 Ju1 Mean
Minimum
llaximum

31 Jul Mean
Minimum
Maximum

I Aug Mean
Minimum
Maxlmum

2 Aug Mean
Minimum
Maxlmum

3 Aug Mean
Minlmum
Maxlmum

4 Aug Mean
Minimum
Maximum

5 Aug Mean
Minlmum
Maximum

5 Aug Mean
Minimum
Maximum

1l_. 0
10.5
11.5

11.6
11.0
12. 0

11. 3
11.0
l-1. 5

11. 3
11.0
11.5

L2.2
11.5
L2.5

l-1. 7

11.0
12.0

L2.4
11. 5

13 .5

12 .8
11.0
L4.5

13.8
13. 5

14.5

13.9
13.5
14. 5

t4.6
14 .0
15. 5

11. 3
11 n

L2.O

l_2 .0
11 .5
L2.5

11 .9
11.0
L2.5

11.6
11.0
L2.O

L2.6
12.0
13 .0

12 .0
lL. s
L2.5

L2.6
11. 5
14 .0

L3.2
11.5
15 .0

14. 1
13. 5
15 .0

L4.4
14.0
15 .0

15.1
14. 5
IO.U

18.2
12 .0
28.0

20.3
13.5
29.s

15.6
14.0
16 .5

18 .2
1"6 .5
20.5

20.2
16.5
26 -O

'r7 1

t5 .0
20.5

15 .4
9.0

23.5

15 .5
RN

27 .5

L7 ,2
9.5

27 .5

18 .4
11.0
28 .0

18.9
17 .0
,? q

18 .0
15 .0
20.0

18.3
15 .5
21.0

15 .5
15 .0
17 .5

17 .8
16.0
1_8 .0

18 .9
16.5
2L.5

17 .8
16.5
19.0

16 .8
13. s
20.0

to.q
13 .0
19.0

17 .7***
13. 5
28.5

l-
y'
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Table 23 - (Continued).

I
I
f
I
:r

-
i

l-:'I
:

-
I

t
t
I
I
i
;

I
I

i

I
I
i
I
I

sro
20

7 Aug

8 Aug

9 Aug

10 Aug

11 Aug

12 Aug

13 Aug

14 Aug

15 Aug

16 Aug

Mean
Minimum
Maxlmum

Mean
Mi.nluum
Maximum

Mean
Minlmum
Maximum

Mean
Mlnimum
Maximum

Mean
Minirnurn
Maximum

Mean
Mini"mum
Maximum

Mean
Minimum
Maxlmum

Mean
Minimurn
Maximum

Mean
Mininurn
Maximum

Mean
Minirnum
Maximum

Mean
Minimum
Maximum

r). o

L4.5
16.5

L).t
15.0
16 .0

16.1
15.5
Lt.v

IO. J
16 .0
Ll .U

L6.4
16.0
L7 .0

16 q

16. 5
17 .0

16.7
16. 5

II.U

L4,6
14.0
15 .0

14.8
14.5
15.0

15.0
16.0

]6.2
15 .0
18.0

L4,2
13.5
15 .0

L4.5
L4.0
15.5

14.8
L4.5
1q n

1q n

15 .0

.15.0

15 .0
14.5

15 .1
1s .0
r).)

15 .4
15 .0
r6.0

15.1
14.5
15. 5

15. 1
14. 5

15. s

15.6
15.0
16.0

L7 .3
15.0
18.5

16.8
15. 5

L7.5

L6.4
15.5
Lt.)

16.8
16 .5

L5.2
14 .5
16 .5

16.5
15 .5
17 .5

18.1

20.0

18 .4
16.0
20.0

2t.0
15 .0
30.5

2A.3
1q n
28 .0

2L.6
18 .0
31. 5

21. 1

L7.5
28.5

2L.4
19. 0
28. 0

11 .9
1s .5
22.0

L9.6
15.5
27 .5

13.7
13 ,5
15 .0

LI+.L
13.5
15. 0

L4.9
14.0
16.0

15.0
14.0
16 .0

r).o
14 .0
18.0

l\ x

r5 .0
17.0

to./

19.0

16 .6
15.5
18 .0

16 .8
16 .0
18.0

L) .2
14.5
16 .0

15 .1
13. 5
17 n

RM

v

v

RM

Stations

17 Aug
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Table 23 - (Continued).

Date
35
}mATvrt

EC

19
lrT

rl

I
I
I
I
l
i*
:I

:I

ri*
-.I

il
I
':-

I
lt-

-.:

--lt

I
I

Ir_
I

18 Aug Mean
Mlnimum
Maximum

19 Aug Mean
Mlnimum
Maximum

20 Aug Mean
Minimum
Maximuut

21 Aug Mean
Mlnimum
Maxlmum

22 Aug Mean
Mininum
Maxlmum

23 Aug Mean
Minlmum
Maxlmum

24 Lug Mean
Mininun
Maximum

25 Aug Mean
Minlnum
Maximum

26 Aug Mean
Minlmum
Maxlmum

27 Aug . Mean
Minlrnum
Maxlmum

28 Aug Mean
Mlnimum
Maximum

L6.1
15.0
17 .0

15.9
L4.5

'L7 .O

15.1
1s.0
17 .0

1"6. 5
15.5
L7.5

L6.7
r). )
18.0

16. s
15.5
l-7. 0

L6. 5
L5.0
L7 .5

16. s
15.0
18.0

L6.4
15. 0
17 .0

L6.4
16.0
17 .0

16.7
16. s
L7 .O

16 .1
14.0
L7 .5

I
I
I
I
I
I
RM

I
I
v

18. 7

12. 0
27.0

L8.2
11. 0
29.0

20.4
L2.5
34.0

24.0
18.0
34.5

24.7
19. s
33. 0

23.0
18.5
31.0

18.8
I); )
27 .5

18. 2

10.0
31. 5

11. 5

25.5

19. 0
16. 5

22.5

19. I
16. 5
26.5

15.4
13.5
18.0

15. 0
13. 0
18. 0

15. 5
r3 .0
18. 5

17.0
15.0
20.5

18. 3
16 .0
2L.5

t7 .9
15.0
20.5

15.9
15.5
2L.5

17 .1
IJ. )
/lz) n

I
I
v

v

RM

v

RM

v

v

v

v

RM

v

y'
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Table 23 - (Continued).

Stations
E/rSTO
J)2036L9
WIdII,NWI

Date

i!
:I

-:

,-

v

v

RM

v

fuY

RM

v

RM

v

RM

v

RM

v

v

v

RM

v

RM

RM

v

RM

RM

tr

i-
:l

i

l,-

!-

I

I

-I

f
l
t
I
I
I

29 A,ug Mean
Mintmum
Maximum

30 Aug Mean
Minimum
Maximum

31 Aug Mean
Mininum
Maximum

1 Sep Mean
Minimum
Maxi.mum

2 Sep Mean
Minimum
Maximum

3 Sep Mean
Minimum
Maximum

4 Sep Mean
Mlnlmum

. Maximum

5 Sep llean
Minlmum
Maximum

6 Sep Mean
Minimuu
Maximum

7 Sep Mean
Mlnimum
Maximum

8 Sep Mean
Minimum
Maximum

L6.9
16. 0
t 8.0

15. 5
15.0
L7.5

L6.4
15.0
L7 .5

16. 5
15. 5
17 .0

16. 8
16.5
L7 .5

L6.7
16.0
L7 .5

ro.1+
16. 0
16. 5

L7.3
16. 5
18.0

17.0
16. 5
L7 .5

17.0
16. 5
L7.5

't1 L

17 .o
18.0

18.5
16 .5
25.0

13. 1
8.0

19. 5

13. 9
9.5

24.5

15. I
7.0

24.5

13. 5
9.0

16 .5

L2.5
7.0

2L.0

12.8
6.5

22.0

15. 8
13. 5
20.5

1? O

8.0
20. 0

L4.6
9.5

23.0

18. 6

L2.5
28 .5

I
15. 8
11. 5
19.5

14. 0
10. 5
19. 0

15. 0
11.0
19. 0

14.8
13.0
16. 0

14.2
1r. 0
19. 5

13.8
10. 5
19"0

L5 .7
14.0
19. 0

14. 0
10. 5

19.0

1t, ')

10. 0
20.0

16"8
13.0
22.5

I
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Table 23 - (Continued).

EC

NI

20

FN
-__T__

JO

WI

EC

l9
WT

;t

l
,l

,r

il
rl

il
il

Stations
STODate

35
h, I

v

v

v

v

RM

RM

v

v

v

v

RM

v

v

v

v

v

v

v

v

v

v

v

t
..

t
,l

i

!r.-
i-

:

,I

-
t-
'-t-t

l-

.

;I

-II
!
:

D

II

9 Sep Mean
Minimum
Maximum

10 Sep Mean
Mlnlmum
Maximum

11 Sep Mean
Minimum
Maxlmum

12 Sep Mean
Minimum
Maxlmum

13 Sep Mean
Minlmum
Maximum

14 Sep Mean
Minimum
Maximum

15 Sep Mean
Minimum
Maximum

16 Sep Mean
Minimum
Maxirnum

17 Sep Mean
Minimum
Maxlmum

18 Sep Mean
Mlnimum
Maxlmum

19 Sep Mean
Mlninum
Maximum

L7.L
L6.5
L7.5

L6.6
r_6. 5
L7 .O

16. s
16.0
L7 .5

16. 8
16.0
L7.5

L6.9
16. 5
L7 .5

L6.9
L6,5
17 .5

16. 8
16.5
17. 0

15. 6
16. 5
t_7.0

L6.7
16. 5
17. 0

16.8
16. 5
17. 0

17. 1
16. 5
18. 0

15.8
10. 0
25.0

IJ. I
11. 5
16.5

10. 4
6.5

15. 0

L4.3
8.5

24.5

r6. 5

9.5
28.0

15. 9
10. 5
27 .O

16. 3
11. 5
24.5

t). J
14.0
17. 0

15. 9
15. 5

16. 5

14. 8
14.0
16.0

15.4
13. 5
23.0

IO. J
L2.5
tt n

14. 5
13. 5
16.0

L2.6
10. 5

15.0

L4.2
10. 5

20.5

l). )

22.0

16 .0
12.o
2L.5

16.3
13.5
20. 5

15.8
15. 0
17.0

t). )
15.0
16 .0

lq, t

15. 0
15.5

16.0
14.0
r9.0
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Table 23 - (Continued).

Stations
Date EC ECEC

352A36
ATWIWI

STO

19
tflr

I

tiI
:.

il
:

:l
:*

il
il
I
ili*
it
il
I

:I

;l
;l
i*

rf

l_

t
t
t
t
I

20 Sep Mean
Minlmuu
Maxlmum

21 Sep Mean
Minimum
Maxlmum

22 Sep Mean
Minl.mum
Maxlmum

23 Sep Mean
Minimum
Maxlmum

24 Sep Mean
Mininum
Maximum

25 Sep Mean
Minimum
Maxlmum

26 Sep Mean
Minimum
Maxlmum

27 Sep Mean
Minimum
Maximum

28 Sep Mean
l"lintmum
Maxlmum

29 Sep Mean
Mininum
Maximum

30 Sep Mean
Minimum
Maximurn

16.5
16.0
L7.0

'

15. 5
13.5
L7 .0

L2.7
11.0
15.5

L2.0
9.0

14. 5

73.2
10. 5
15.5

L4.5
l_4. )
15.0

L4.4
14. 0
L4.5

L4.5
14. 5
1/,

tJ. v
13. 5
L4. s

L3.2
13.0

13.1
13. 0
13. 5

RM

13. 5

9.5
18. 5

L2.4
5.5

19.0

7.9
3.5

13. 5

8.1

18.5

8.0
1n

20, 0

8.5
2.0

20.0

7.0
2.0

12.5

1? O

1t n

8.8
3.0

13. 5

7.7
0.5

19. 5

7"9
4.5

1? R

L2.5
16 .5

1/+. I
10.5
17.5

10.9
8.5

14.0

1r". 3
6.5

r-6 .0

l',t A

8.0
L7 .5

o7
5.5

17 .0

8.4
6.0

10. 0

10. 8

10. 0
11. 5

10. 6
on

8.8
7 "5

10. 5

8.9
8.0

10. 0

v

v

v

v

v

v

RM

R-I"I

v

v

v

v

v

v

RM

v

v

v

R.},I

v

v



TabIe 24. Sumrnary
through

of
28

-9 3-

dissolved oxygen data (ppm) taken from 6 January
September 1976 from EsoDus Creek.

Date Stations
2t20L931

il

I
_

t
I
lt
t
I
t
t
I
f
;

T

T

f
f
f
t
t
I

6
19

IU
L7

10
26
30

Jan
Jan

Feb
TED

Mar
Mar
Mar

lce*
ice

ice
14.0

L4.6
L2.9
L2.5

13.2
13.9
11. 6
13 .0

L2.9
13.0
]-0.7
11.8

1,2.0
11 I
LL. I

10. 5
L0.7
10. 8

10. 1
10.0
10. 7

10. 9

11 L

9.8
9.5
9.8
8.8

L4.3
ice

ice
13.9

1/. (

12. 8
L2.9

13.0
13 .1
L2.4
L3.2

12.8
11. 6
10.6
12.o

tt\

L2.O
11.0
LL.7
11.6

10.1
10.0
10.9
11 q

11. 8
oq
o5

10. 3
9.1

TC**
TC

TC

TC

15.8
L2.3

TC
TC

16.0
14. 3

TC
TC

TC

TC

14.0
13 .0
13. 3
72.9

TC
TN

13.0
L4.2

13. 5
'1 1 A

9.0
IJ. I
11 '7

ice
ice

ice
13. 6

13 .8
L2.9
12.0

L2.3
12. 3
10.6
1? ?

t2.o
11.5
10. 6
11. 8

10. 8
11 n
qo
9.7
q?

oq
10.1
9.2
OR

oo
9.8

IU. J

10. I

6 Apr
13 Apr
20 Apr
27 Apr

4 tfiay
11 May
18 May
25 May

2 Jun
8 Jun

15 Jun
22 Jun
29 Jun

/ JUI
13 Jul
20 Ju1
27 JluI

3 Aug
10 Aug
17 Aug
24 Aug
30 Aug

* ice = no samPles taken because of ice cover

't* TC = Shandaken Tunnel closed
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Table 24 - (Contioued).

iI

,

I,-
i

t5

l-

I

r-:"
'I

i

ir
'I

7 Sep
14 Sep
22 Sep
28 Sep

Grand i
Minimum
MaxLmum
Standard Deviation

9.8
9.9

10.9
10.4

11 Llf . T

8.8
]-4.6

1. 51

10.8
10. 8

10. 7
10. I

11. 6
9.1

1. 41

11. 6
IJ.4

TC
L2.I

L3.2
9.0

16.0
r. 54

10. 6

10. 6
11.0
10.8

10. 9
9.0

r3. 8
1. 34

Stations

t
rI

I

'-,I'I
,f
:

,I
ir
;

I

i

i

t
l*
I
I

I
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Table 25. Suurmary of turbidity data (nephelometer turbidity units) taken
from 6 January through 28 Septernber L976 frorn tributaries of
Schoharie Reservoir and Schoharie Creek.

Date Stations
?a,, /,/.522

.r

-

-.I
I

II

I
i

i
It

I
I
!

I
l*
I

a
i-
I
I
I

-
t
i

t
:

t

I
I
I
I

t
i

I

6 Jan
19 Jan

T

10 Feb
17 Feb

i

10 Mar
26 llar
30 Mar

6 Apr
13 Apr
20 Apr
27 Lvr

x

4 l{ay
11 May
18 May
25 l4ay

x

2 Jun
8 Jun

I) JUN
22 Jun
29 Jun

I

7 Ju1
13 Jul
20 Ju1
27 JUI

X

ice
I:

ice
130
130

l-q
1)
12
T;-l.J

7.2
6.8
9.0

I)
9.5

11,r-
10
9.1
8.r

1n

Y.J

16
o?

7.6
2.6

4.4

-*rk iCeice*

*

ice
ice

ice
i 

^aILg-*=

ira

ice
1Ce ice

68
- 1ce
-55

---)f

ice ice+*:

ice
., 1

3.5
T:6

4.3
1.4
4.0
2.4
3-o

2.6
I.4
5.6
1.5
Ts
1R
?. 1

1.5
11.

6.7
3.1

r-L.t
r.+
1.6

1.6

5.0
4.7
4.4

3.3
2.4
4.0
7A
43

4.9
3.6

I2

6J

5.5
4.7
3.3
J.6

11

J.O
t1
a1

))
19,

?2

J.U

J.L+.t5
19,
2.5
6.0
7A
m
?n
4. t

;-:

3.3
t+ .4
5.4
q?

1tLL

6.1

4.6
^?

2.7
J.)

68

2.5

2.3
LL

2.L
1.0
1n
J.U;;-

r.6
1.1

22
r.u
6J

r.4
1.1

L.2
tn
;-;

l.r
0.90
1n

1.0
1.0

L2
IJ
13

II
8.9

5.6-&1

)1

'Q

J.U;-;-J.Z

o<
11,
r.o
1.5
., 1

1.8

1.3
11

1q
L.4

L4

4.6
4.9
5.3
qR

tn
a?

,Q

lrJ

6.0

4.9

'='-=

18
16
2L
18

15
L2
L2
16

* ice = no samples taken because of Lce cover
** not sampl-ed from 6 January to 26 March 1976 because of sautpling change
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Table 25 - (Continued).

Date Stations
225242322I

l-r
ri*
I
:

2,4
600

7.0
J..+
2.6

L23

/...+
1A
2.0
/..o
2J

25
1R

600
11n ?

1.1
1Q

L.L

L,4
1.67-

2.5
1.7
10
,IR

2.0

3.2
6.6
2.8
?.8

3.6

3.1
?q
2.0
,?
L5

3 Aug
10 Aug
17 Aug
24 Aug
30 Aug

i

7 Sep
14 Sep
22 Sep
28 Sep

Grand i
Minimum
Maximum
Standard Deviation

L.4 3. 1
350 550

3.4 18
1.3 7.5
1.6 6.2-77- tr-
1.6 4.5
1.4 6. 8
L.2 4.7
2.7 5 .4
:-= '-7
L.l ).{+

15
L.2

3s0
b). /

Jl.
1A

550
100. 7

2.4 0.73
21 18
2.3 1.5
1.0 0.91
0.7 4 0.77

tt) . ) .+,.+

o .97 L.2
0.96 1.3
0.74 r.3
2.9 1.1
FLJ

6.4
o.7 4

73
13. 16

4.9
0. 73

68
L2.84

3.6 8.7
1. 1 2.0

13 55
3.49 10.26

I
I

r
I
I

I

t
-I

:*
I
I

r

t

I
I
t_

I
i

I

t

I



Table 26.
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Surnmary of alkallnity data (ne/l)
14 Septernber 1976 from tributarles
Schoharie Creek.

taken from 6 January through
of Schoharle Reservoir and

l-
;I

II

I

-:-
I
:I)-
t

I
.-
I
I
iI
t

I

I
i

t
i-
t-

I

I
-

I
I

I

I
!
;-

I
;r

I

t_

I
l

I

I

6 Jan

10 Feb

10 Mar

6 Apr

11 May

2 Jun

13 Ju1

10 Aug

14 Sep

Grand I
Minimum
Maximum
Srandard Devlati.on

tce* ice

lce lce

i-ce 10

10 10

10 10

L2.2 15. 1

18.8 22.5

7 ,L 15.9

24.5 24.9

13.8
7.L

24.5
5.57

ice ice

ice ice

10 15

10 15

r0 '15

16.1 25.4

22.9 37.6

9. 8 15.4

25.6 58.6

-*rr iCe

- ]-Ce

-20
-20

10 20

72.2 42.0

22.L 25 .7

113. 5 29.3

L48 .4 r02.2

5L.2 37 .0
10 20

148.4 L02.2
64.98 29.80

15. 5
10
24.9
6.L7

14.9
9.8

25.6
6.81

26.0
15
58 .6
16.70

ice

ice

2A

15

15

2L.5

25.4

15. 9

42.5

22.2
15
42.5
9.76

Date

*
**

ice = no samples taken because of ice
not sampled from 6 JanuarY to 11 MaY

cover
1976 because of samPling change
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Table 28: Surnmary of hydrogen ion data (pH) taken frorn 6 January through
14 September ]-976 from tributaries of Schoharie Reservoir, and
Schoharie Creek.

Date Stations
25z4ZJ22

I
:-

I
i

I

I
;

II

I
T

r-.
I
t'-

I
i

Ii-

t
I

I

I
irF

I
I
I

I
i*
I
I

t

l_
i,

I
t*
i

6 Jan

10 Feb

10 Mar

6 Apr

11 May

2 Jun

l-3 Ju1

10 Aug

14 Sep

ice*

lce

ice

7.L

7.5

7.0

7.6

o.J

7.2

ice

lce

7.r

t.L

7.5

7.L

7.6

6.8

7.5

ice

lce

7.0

7.L

7.8

7.2

7.5

6.5

7.5

ice

ice.

6.6

7.2

7.7

t.)

7.6

J.J

7.4

ice

ice

6.8

7)

7.4

7.2

6.8

7.8

-)t* iCe

- ice

- 6.8

- 7.3

7.2 7.3

7.2 7.4

7 .5 7.5

7 .9 7.2

8.t -.,. 7.6

7.6 7.3
7 .2 5.8
8.1 7,6
0 .41 0 .26

Grand i
Mininusl
Maxlmr:sr
Standard Deviation

7.r
6.3
7.6
0.46

7)
6.8
7.6
0.29

7.2
6.5
7.8
0;42

J.J

7.6
I .55

7.3
6.8
7.8
0.39

* ice = rro.samples taken because of ice cover
** not sampled from 6 January to 11 May 1976 because of sampllng change
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Table 29. Surnmary of air temperature data (C)
28 Septeurbet L976 from tributaries
Schoharie Creek.

t.aken frorn 6

of Schoharie
January through

Reservoir and

Date Stations
25242322

T

T

T

T
t
I
i
I
I
I
t
I

6
l9

10
L7

10
26
30

Jan
Jan

Feb
Feb

Mar
Mar
Mar

icet
ice

ice
ice

ice
R

L4

r1+

10
23

2

9
l9
14
11

I)
22
26

22

2I
I)
23
22

16
1B

L9
19
1l

18
I7
t2
l0

Lce
lce

lce
10

lce
ice

ice
lce

-1
11
L7

13
10
23

J

8

19
t8
L2

15
22
/o
23
22

2L
l)
2Z
ZJ

l5
19

19
19
T2

l8
16
10
10

ice
1ce,

ice
9

-1
11
1R

13
'10

23
4

lce
ice

1Ce
9

-:l* ice
- tce

ice
-10

15
15

1

9
16

2L
15

24

16
l9
19
18
tl
II

18
16

IO
10

2L
14
2L
22

t4
Id
19
i9
lllt

t7
16

9
10

13
14
2L

4

11
19
10
L2

18
2L
28
2L
26

2A
15
27
27

2A
l8
2L
ZJ
l5

20
z>
l3
L2

16
L6

l8
15
26
*

9
20

9
1t

2L
2L
26
22

21

16
28
27

20
L9

22
24
l6

20
24
IJ
t2

5
L7
l8

I+
l.+

8

9
L2

20
19
27

25

2A
L7
27
27

)n
2l
2L
2L
i5

20
24
l5
t2

6 Apr
13 Apr
20 Apr
27 Apr

4 May
11 May
18 May
25 l4ay

2 Jun
8 Jun

15 Jun
22 Jurt
29 Jun

7 Jul
13 Jut
20 Ju1
27 JluL

3 Aug
l0 Aug
17 Aug
24 Aug
30 Aug

7 Sep
14 Sep
22 Sep
28 Sep

13
13
24

4

9
2L
18
11

l5
t?
28
23
23

19
1v
1l-

15
l9
zo
22
20

i
T

I
i
I
i
i

* ice = no samples
** noE sampled from

taken because
6 January to

of lce cover
26 I'larch l9 75 because of sampling change
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Table 30, Surmnary of water temperature data (C) taken from 6 'Januarv
througir 28 Septernber I976 from tributaries of schoharie
Reservoir and Schoharle Creek.I

Date Statlons
25242322

-** ice
1Ce

ice
1
I

I

1
!

9

3
6

8
9
tT

-

)
6-'-7
h

c

6

5
7

r+
1')
ln
11

i ^^ILE

2

-
U

11
6

8
9

16
5
I
x̂

L4
L2
10
11

lce
I
1

-l
J
-
3

5

2

5
1

-l
6
1

-
5

4
l5

5

L4
10
11

13
16
22
t'tLL

22F
20
11

2L
1?
19

ice

=
ice

2

2

U

5

6

5

15
5

---6-

6
IJ
J-4
1n

11

IJ
16
22
2L
2L
T_

ice
5

6

5

5

15
5.T

1

13
r3
10
1T

ice*

+
ice
ice

13
16
22
)n
2L
tx

'lq

LI

ZL
t9
19

ice
1=

ice

=

ice

+
1Ce
rce

Jan
Jan

Feb
.t eD

T

10 Mar
26 l*Ar
30 Mar

i

APT
Apr
Apr
gpr
x

6
19

10
L7

6

13
20
27

I
I
I
I

16
16
23
/.J

26T
23
tn
24
),
n

10
1/,

L2
r0T
18
18
18
l9
)q
n
22
21
28

4
2tt

20
LI
20
19
IY

8
IJ
15
10
TT

13
15
2A
20
19T
19
16
18
18
16

t6
L4
22
2L
24
13

19
16
23
20
,}n

4 May
11 May
18 May
25 l{ay

x

2 Jun
8 Jun

15 Jun
22 Jun
29 Jun

i

7 JuI
13 Jul
20 Jul
27 JluL

*

I
I
I
I
I
I
I
i
I
I
I

*
**

of ice cover
26 March 1976 because of sanpling change

ice = no sampLes taken because
not sampled from 6 JanuarY to
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Table 30 - (Continued).

Date Stations
2322 242524

T
I
T

T
I
I
I
I
i
I
I
I
i
I
i
i
i
I

i

3 Aug
10 Aug
17 Aug
24 Aug
30 Aug

x

7 Sep
14 Sep
22 Sep
28 Sep

i

Grand *
Minlmum
Maximum
Standard Devlation

18
15
T6
20
L6
L7

15
L6
13
L2
L4

14
5

22
5.4

11

L7
16
19
16
L7

15
15
13
t2
L4

13
0

22
o.t

1B
16
16
2A
16
u
15
L6
IJ
IJ

14

L4
-l
22
6.1

15
t7
16
L7
r4+

rrt

IJ
13
11
1.'LL

n

L2
-1
20
6.0

2L
L7
2t
23
ig
20

18
19
15
13
16

15
9

24
6.4

22
/v
2t
24
2T
n
r8
19
L7
15fr

r6
5

26
6,7

27
22
25
28
22
n
20
25
19
166

17
I

28
8.0
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Table 31. Sumnary of dissolved oxygen data (ppn) taken fron 6 January
through 28 septernber L976 from tributaries of schoharie
Reservolr and Schoharie Creek.

Date Stations
2524/.J22

I
I
I
I
i
I
i
i
-

I
i
*i

I
i
tI
I
-.

I

I
t

I
iI

6 Jan
19 Jan

10 Feb
17 Feb

10 Mar
26 Mar
30 Mar

6 Apr
13 Apr
20 Apr
27 Lpr

4 blay
11 May
18 May
25 l4ay

2 Jun
8 Jun

l-) Jun
22 Jun
29 Jun

7 JUI
13 Jul
20 Jul
27 Jul

ice*
lce

ice
ice

ice
L3.2
1? O

13.1
13 .9

It

13.1

1t o

11.7
10.3
11. 7

rt. )
11. 1
9.9
9.5
.9.7

10. 3
1n t
9.4

10. 2

ice
ice

1Ce
'1 I Q

L4.4
L2.3
L2.3

L2.8
13.5
11 n
LL. L

r.3.2

13 .1
LI.2
1n n
11 1

LL.2
10.4
9.4
q?
o1

9.6
a7
9.6

r0.0

ice
ice

Lce
ice

L4.4
L2.9
13.2

13 .5
L4.2
11.3
L2.8

13 .0
11.5
10.3
11 7

11. 2

10.4
9.3
8.9
9.3

9.8
9.8
9.5
9.4

1ce
ice

ice'
L3.4

14 .3
L2.8
L2.5

13.1
t4.4
11. 0
L2.5

L2,5
11. 5
10.2
11. 5

11.0
10. I
9.0
9.1
o?

oq
9.6
9.3
9.1

ice
i.ce

ice
13 .9

L3.2
L2.7
11.5

11. 7

12.2
10.1
12.8

L2.3
10. 9

9.9
II.'+

IU. /
11. 6
8.9
9.4
8.8

o7
10.0
8.9
9.3

-** ice
- lce

- iee
- 16.5

1R t

L2.9 Lz.L
13. r 14.5

13 .3 14 .8
L3.2 L4.4
13.6 L3,4
13.3 L4.2

L2.5 13.9
11. 1 12.0
11.1 12.5
11 1 ]t Q

10.6 12.1
10.3 11.0
10.5 9 .9
9.2 10.5
9.7 11.3

8.9 9.4
9.3 9.3
9.3 10.1

12.9 10.2

*
*tr

I
1l

ice - no samples taken because of ice cover
not sampled from 6 January to 26 March 1976 because of sampllng change
data not recorded
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Table 31 - (Contlnued).

Date Station^s
z)23t7

3 Aug
10 Aug
17 Aug
2I+ Lug
30 Aug

7 Sep
14 Sep
2? Sep
28 Sep

Grand i
Minimum
Ma:iimum
Standard Deviation

10. 5
9.5

\0.2
10. 5
r0. 6

11.0
1n 2

10. 5
r0. 4

ll.0
9.4

13. 9
L.32

L0.2
9.6
9.7
9.7

10. 1

10. 5

LO.4
10. 8
10. 5

1r.0
9.1

L4 ,4
1 q,

10. I
9.2

10.0
9.7

1n ?

10. 7
10.1
10.6
t0.3

10.9
8.9

l-4.4
I. OU

10.3

OR
9.6

10. 0

10. 5
r0.0
10. 7

9.7

10. 9
9.0

L4.4
1. 63

9.2
9.1

on
9.5

o7
a7

10. 3

10. 8

10. 6
8.8

13. 9
1.45

9.0 10.2
9.8 9. s
9.5 10.7
9.1 9.9
9.0 9.8

9.1 10.4
10.0 11.3
8.7 6.2
9.0 10.4

10. 7 11 .6
8.7 6 .2

13.5 16.5
L.70 2.25

I
i
I
i
i
i
i
i
i
i
i
i
i
I
i
i
i
f
I



q)
Ft
n

$rOou)
Ats
.r rJ

(J <!OHOJ
IFI 1J

t+{lrO'
qo

VEJo€o
A.A4

O'9 .ir
! O AlJ

O-'l $HA'F
O F.{ (-) 'F{Fl OEo. >, (g

Ed F u
otraJo

Erv

oFx!
d A.J

o ()€ ogl oo(!trU
dfr-d

JJcolr
rur9\u-!r .G 0J 'Flo(^ E g

.la .l( * +**
'l(

iF€'N€ts€OdO6i6OOONNAa€6r€9 ..tso6oo€6-
r€N . , N 6d

I OOddidOodOdOo'ido

o6o€oN@NOO6N€O-NN9d
666-i6 . '{6€Ood-O.-o . . 4 n9
o o6NNNdF6NOHd6 '440

-105-

tttttttlttttttlltll

ttlttrlllllllllllll

| | | | | | I | | | | | | | | ll | |

| | r I r I ll lt ll ll I ll | |

| | | | | t | | ll ll ll I | | | |

| | | tt lt lll | | lll ll | |

@ooo6060640dtsQo€N66
OrO€{6 . .N€\tOoNQ\

. 1 . . .66 . . . . . . .O 9O
ts OtTNdNNoSNOAON 'ddO

FOOOO9€NOO6d6NONN9O
{€o9i9. 'FNoq{@F€i' 1 . . .66 . . . . t t rN 6N
F osNdN4dsNodo6 .

tao

dFood€@i€Q9d6ts6tsNts€
o6o€d€,.N€NoNof ry.ts{ . . o 60
I OO604iOFNedoo;

666Nd$ONO66HOS€ON{6
- 6OOd69 . .Nt60NON-q
h--. - , ..o€ . t o N9
lf € OooOdi6€NOdO9O'

Ittttrttltlllltlllll

?-.
. NdOO€F€OO@OdhF66N€O

o9o€66 . .6OdONONi
.@F . . O di

€ o660d4tstsNoaoo-l

.u
oN
I

o^ frq ? ? *8?8 ,it I33 83 ;8
c 

^ 
c., (l o

d 6 0 Q5
u o vd od voQ
o^a) 6 ,6 g

! J oE OU ^O!O0 g o v ^ m a: ^^^a ! o c ! ! N
u c o v o! J< rFlqF t d a
o av!^vtr!OUOOo vXE€,
E u u d r { ovil'r', a . o
d o oz g !iv vv& e^0d fro
t 

^uuqe) 
o 0 tOdqtl

d nd6o d=601o0.db0 <d
a 6qcanh 5!'.s&ccvcc'^

J*OkA6a.a6!O.-UA6O!hv o 5 o + Q o u q O L ! * o C O- C t
o _! a d ! u i 4 0 0 c ! N'o

*oQ.d c o o 6 284'rdt L d 6 o I

40s For Fu q a nn @aH t:I ):6

N

a

a

l+r
!olJ(00J

aaJ.)co(!(!Or.{ 3jdlt(J(B(!l<
!,! FQ H

O'o l.{ .:4Or{ O O
F{ l.l o. f{
QrJ Qtr
19V

ooEd
!Hr+iOd

A/
Ot{Ll

\O.r{ O O
F+r800o\(!otr
F{ !, FJ rf
.gtol{ CT{OfrOq
A<e.
Eoo0J'+{ 6 (l:

'r A d\

0 ..rl Eq,Jd!G.
r^dldtsfi

q,l !l c',1

,li H o"o !
wv F rv

5 0drJoo3 0
trt!f
FAANI

O CFIFIhtrr (! B
k htl
d tr a+J QJ

f o;y?4.c
lr O F,l rj
.ooo(!o
UHF/
faOC)ltO

da
E!Oldq.)O c0r| q,Fl
|1ulrlrtr

.cBo}{o eFl J-c< g
oooHg
h(|r Y)

gvJ

c0.d9ad'./ og
dlJfr'- o o x6>> grJ o
lJ,i OE O
r{ q,t 'il 3 qi
F{OLtEtr
d c):d aad.u..X

od
lr+t OFI U)q, H 3Fr qjrr(uuot
$t FtFl
B O .Q $gtro>
>, U'F| E

Fi (, O F-l
E > uFr|rtr!.Fl<
doq.lLro oElEaoqE h,!.r1 0s$
OF{ 0, Fl

JJ ..{ iO
o$t.o>
lJ ]J ((t lr L)
F| O.d 5'-14arnJ

0iBoo5
&!QEV

.i
c.)

q)
Fi

(d
F

t
i
I
i
t
i
t
I
I
I
f

t

t-

i-
I

I

I
I
N

o

I
I

lY

t
I



-105-

@9ONdO6€O9€i@€99iliF
o€OdNO ' 'o9OONN6N.60 . . O 60
€ ObN-NNOoNOdOO .

ddo

{OOgiQN€€dAi66NCN€Q
O€O-Nh . .O6OONNOF

. r6o . . , . . . .o No
F O6N6NNT6NOTOO'ddo

6@O€d66€9-t6ri€€NN6€N9O€d0 . .O{@O-{@6
.nd r . o 6o

N OONONNd64O{OO.rao

o€o666i6A@6O6Oa€N€€
a{oora . 'o{@cNN-6..9- .. . . .. t0 ilo
F OOdO4dONiOdCO.do

Ffoo6€€o€<400{otN€6
O6O9Oh . .hs6OQdNd

' .o€ i . ' ' . . .o ro
F O{NOr{ONdOIOC .

ddo

€6eo-6FN6€rdoo-@N6Od€oo-o . .6d@o6N{N
. .LaN ! r , . . r ro 6i

ts OAdONNdodO<eO .
ddo

6O€+OOFiONhd€NOON€€
OSOOOh r.6€sOqdO{

.€6 . , O dO
ts odNodioNiodod.440

€€os-F6odN€€€@{€do@
6€O€rN . .q€OOdOid

.9- . r O dO
I O6iOdd@Ndc|doo. (,

o€Q9dFNO€ts61€6F6NO9
€FOONd . .O6iONNd-i66 r . O oo€ OdN6rdO6NOdOO.io

N6O€i6sO@d6N€Ct6NN69
ONOgNO .'66NO46-N

.4 ... .O€ .. . . . . .O 6O
F O€N-Ni6OdOdOO .

4ao

i60NJSt50@OO€a9FN9{o9oi96 t .oo66od-o
!€6 . . .. r. .O NO

F oo<oido6dodoo.

, 640il60N6000d966NN66
660F€6 . .nO60N-6€

L . . . , .€6 . . ' . . . .C NO
x € oNdo4{o6dcrioo.*{o

6doo6ooFNo9o6NFoNi€
O6OOFo . .66€Ot{dN

r .@n , . .. . . .o do
. ts OOiOdi66dO<OO. o

N i€N6{66€4@ONN{6N€9
T6OOFS..OOOOidR-.F6 , ! O dO
F OO{OddO-aOdOO .

do

I

N

9^
€d63a?8

^o 6^ q
600{a

o o G *o 
^vU UQ 6 4 N

c 
^ 

€v o o
G 6 I A6u o v6 gi vgo
o^O 6 > S C,6= oq ! 

^Q€O!Ov ^oC^^^^uO C!!Ncct )zo!-?i4NUF i{(.ovo^vcLcuoo{ vx=q'
9ua!dovi',a1a.ocd2n!Ev vvdo^c,iooqecvf 6 0 !o6aro
'ro,r H=llo€o0.Grg {oqc,rrnn 5ea!!djivcqt.io!t6{{o!{-l 9G (oo}
u.od.{oouq
o ! o t e p a a a ! u d o o c ! do

E d6.d o o o o t,c.i4.it ! { { { |
iloq E6 a F I @p i1 2 h aH >:ux6

N6o{OnO9{NOdF€6ONNO
at6OO{A . .O-OOFdAO

. .ori . , , .. . .o 6d
F C€NONtdniOdOO .

4AO

{ooo€{9ooN@r€N€NN.t6H4O€N€ . .@O6O6i6O
. .oN r . , . i . .o 6o

F OSNOddOhdOdOS.440

€6O€O6dNqrN6-O66ONO{
N€oF{€ . .€-oo{d€a

. r6O . . . . . . rO Fi
F Of NONNOSdOiOO.'440

{ooFr9N€Nf460d4€Nd€Nd6OdN- r .9€OONOdO
. .€6 , . r . . , .O 6d

ts €oNodr€siodoo,:

€6O9OFO9O6FO6d6ON€646O6€{ '.€N6O6iCd. .r€ . . . . . . io {dts ohdoNdosioioo.do

sNe@dN€€{6FO€OO6ROO
N€o6a€ . 'oF4ooodd,ots . r O €ih O6NONdd€6OiOO .

4ao

o6€|.qF{€ooN€oo€oNd9Fd6€)o€s . .66€os{{N
.ts€ . ' O OO

F odNodi(!6dodoc|.
o

6@O€NFS€dN6OO{O€N€€
O9OoFN . .€FTONOO$

.6N . . O Nd
F O€4OddFfiNOdOO. c
6s(i€s{NNsnN0o6oNdoF
OsOi{N..sN6OOOdd.6d . . , . . . .o {ots O€{O-d6{-OOOO. o
| | tt | | lttlt I llt I I I r

o€oiloN@o€o€oo9o€NotsdsOiON ..OA9OOOOO.6N . . O 6Oh o6NOrdo{dodooii

t{

t
t]

l+.1

rl
H

€qo€{o{9{5dd€69€NO@oso€sFl ..{N@ooodd
.dN , . O Nd

F O€doidogdo{€o.
o

6N€'O€O€OO994N6-9N€O
O6OOdO .,6O€Of,iFO

€ ONilOriO{NO4OC'4O

66o€ots€NO6OddNF9N9r
@vooov . t€NsodroN.€o. r O Od€ ooNodi6{Nodoo.i6

g

O^
tid
d^aA
t6lu

^o -^ d6A09A
o o 6 do ^vo oa 6q N
c ^ dv o 6( a (J ohe o vo 0r vou
O^O o > 6 C

! f 6E '^O 
.ie A0!o

0 !Ov ^ 
6 trA^^^! O C! 9N

u trQ U o!-ii6Nots 
=i(o ovl^vc !ouoo 6 vxt9

e u u a ! o@v( 0AndgEv vvdo^ei8O
! o I cv a d d ! g rr o 5 0( d ( o dE t !! o o .(tq 0 iE
r q9tt7,h Js*uu6Evc66Ha!J6r'idt{.{uo 6o{h

ua d.r o 6 oc- o ! s,a o c s4 tr (
o ! u ! e ! d d d s ! d o o ri k oo

= 
4o..1 o o o 6 Jt.A,..ii ! O {,! |

oO U m qr A F U 6 \) 4 2 O e H >: U >:6

N

6

q)

FI
P

L)

I

e\.1
(Y)

OJ

F-l

ts

T

T

T

T

T

I
I
T

T

I
p

T

T

I
I
I
I

I
t

I



I

I

I

i

I

I

I

I

I

I

I

i
J

I

-107-

a6oN6+aru{oFoFo6sNON
N€OortF '.OOnO@tiqr ':

'nN . t O 6d
h €|NNONN€o<OOO<,-.Ng

6\tOoF6€O{OiO€666NO€.: €qqi9JJ11:?q?13 
":<;F eNNONN@6dOOOO 'NO

€€o€aroo€6s€N{N6ES€N:5gq:idi1:lg::1: di
ts o€9a6-dhoodoo. ro
66ooNoN{6NdQfrs€€N€O: - q q I g 

"i c; 1 q 1 ? ': .: t E .i "i
^ c'16dNN9€dOdCOd

n4o€6-9S{O€d{e€oNo6n^q:i:d;1:Iq1":95 Jd
* e:NoNd€siodoo-

6ooo@6o9od6OCrNd{N{N
Y -?:t1dd.:1:?-:-..13 ".i,ir OeN<>dd@{iOdOOd

4COO€FA@€69O6O6@SOO
F6OQN6 . .NOdOtQ9S

'o6 . . o 6d
€ OoflOdi@{NOa€O.ao

€ oo+i{oo@aAo4oq6No€g - ?:-.\ JJ.': \ io.".? -.:3 .ic;
N O6dONd6S4OOOe '-o

OOOO.tNNOON64{9OdNNo
-n6&d6,.N6dOdO66

' .rN . . . . . . tO Od
- o*{o6{he<odoOd

h6ON6d€€6€{iO€€€Ndg
N€OF6€.'hO@OAr6n

- o:aoNNo{-ooood

640€9€9€F66<6Ni6N€6
oNo€so..6FdO€td6
F od6d-no€io400'-o o

I frg8R€1:36g8S3iE*i1-. -. : . ioh . . . . . . .O od
^ O:NoNdlC{i€OCO '

d € o s o o €{ I d\ {o F u-\ I o N{6
:oq:*:.:;11?q':q16 Jci
* OlNO4d€{dOdCtO-

NdogFi€€€eodN6tsqNOO
1 -9''ii: J;119? 1?15 .^iq;
* o:Nord6{do<ood

o

o^6e{fa83?3
o O O dO 

^vo gul Oq N
6 ^ 

€v Q 6g f 9* d- 9!.
. uaO 6 > 6 q

-6- 6o +e 
^t3O{rOv ^68^^^^9O C!!N

t:u ti0!.?<6NoF x{{
ovo^!,r:LOUOOd vX-wl
(l t d o 6hv!it-,0 . o

0toi.,l,kIv !vdo^o{og
rrsr:vrd o 90'4050
.l(O ./!ntrtO0.db.O qB
qc€l: tA aeHe!{J:s r:c r "
"r d r. j rrdd 6 r. d.{ q [ € O 0 r
3',,.: 3ri I !:l -i ! !: I 3 $C RS

T.,*3 g di J P 3 At i.i.t {': * 3 * *

a
d

F.)

h6O€OdAO€N0t66OiN6€
66On6F r tOdNO-OOd

.d6 . . o -o€ O6dfrNiOoiOiOO .
140

960{6€oC€O€d€€F€NOO
O4O€NO ..€6FgdOO4

,NO . . O NOF O6NdNNONtOdO6.a40

rooo66€Nda@d€Eo6dso4AO€N6..F€€O4OOO.NO . . O Ni
F o€NoNNC{NdOdOO.ido

€6O{€@@d€N6dF6FnN€N
6{C!@4{..9O€O4ii-.9N . . O {d€ oodo{ioddoooo, do

N€0€oN9SiN6d6hO6Nofl
o6oo4d. . -oNoN€hNro€ . . d NaF O€ddNdNN<OiOO .

410

6€OO66N{69dNv9O€N@6
9NO{OO. '<6FO<ddO. .OS . . . . . . .< ni
-. OF6OddiddO4OOc).

66O6OO€€€€6ddgsON€h
d49€OF . .€OFO4ddd

.66 . . O €dF O€NOd-OdOOO('C.d40

{No€{iN€o{N6iN666N{€cso€69 . .6o9o€d4N
.99 . . O Nd

€ €|€iOirAfliOOOOj

rv

= d6oNo€o{iNFd€o{6N€6
oso6do . .di€oooo4

.c4 !. o {oF o-NOdl6fideaoo.
4A

NS99€*96-OOd4€OqN{d
4€O66S ! .€O6OOOd<

r@6 . . O d4F ooio-r€Ndo*oo.
-o

o6O9OOdO-OOt€€€{dQF
€4ON-S !.06OOidOi

ro€ .. o 6d
A OfldO4i6NNOiOO.

-o
-40€oo@oFd-rd€€6N€oo6o6i6..ts6€OOOOdroo . . O dd
€ oNNod<6ddodoo.

-o

9{OAO6{€66F{O69ONOFosoots-..F€{ooooo,@s . . o €oF O€|dOi-€Nic|-c|c).do

I rl | | | | tlt | | tt | | | | |

I

O^
!{6
d^qO3 ^A i^ H6U Oq I
o O 4 4 O ,*-
O OQ hA N
c A ov o o
3 I g, {i 93.
u^(J q > { c,6E 4 O ^o'EO! !Qv ^oR^^^^!,O cr!d

o G9 L; Ur' rti 6.r{)F ;:{ Qe ovJ^s r: !ouoo a vltEq,
0 a ..q .'roovililQ. Q
t, 06/,nt.izv vv(u^0dnn
o rr!tivJ N O eO ai:JO! .dor, ..rulrt?o! "69.4r do
O Lr dhLl | .5!.r.Je,{.Cvti c 'nn' .i U L t 'n-r.'r G t. d,- u ai N U I It).d I,a " 

q !!i 4 c.nn t:4oluarr.|r:!d\a
l; f).d* a tt '. i )Ji,1 a.i.{ F,{ r0 o I
o.o(J o 4 tu t< o q Q 7.'/, o tu F t: u r: n

6
'r.{
!

I

C!
(v)

c)

'-l

F

I
I
I
I
.l
T

I
T

T

!
T

T

I
l
I
I
I
I
I



-108-

NAO€OQ66€n6dH€OtsN9O
{tsoN -TNOOOc'4-.c.r^ , , O F0
F O6NOoN69OOOOO.aro

FOO€O€F6€61t iN6oONNF
€€OFrF..{Nc'OOeNd

'.16 ! . O F.O
r o6Ncr6N6{ioooo.NO

66OO d d I 6€ O\C d\r ON-t N F€
6NOONO..€dOOOOd€

'o6. ! o 6o
F oo646{6CdOOOO '€;o
6OO€O€ 6\t it -a dS 6a I N i9
6FOONA t r6{6O€OiO.

16O t , O 9O
F oN6('NdF{OOooo.

ts6O9!t6j6€€{rs66dN69
66OO{i..F66O6Od<.CN . ' O FO
N or6ov-6€ooioo.

so

NFC{6rONNF6/6'iN6NO€
€60cNN'r9Aoo99dorNS t . O NO
F OOdN6€c|d6OOOO. d

6x d{ O

€oo€-6o€os6C'696€N6€
FFO6O6..d9FOFOiO.96. r O 60
F oN€oN*OFooooo.ao

NAON6F€O€NFO{{OFN€d
69O6€6 ..N6€O6OOr

,NN . , O 9dF ooNoNi€6ooooo. o
F6€{Od9NOF90€9NfNN€
666€F6..90OOOc|dOrO€ . . O $O
€ OONOddFodOdOO'd.o

FFOO-6€O€dsOc)d{NN€5
O6O€-6..xFFOQd6@.OF . . O iO
I O€NONdd--OOOO.dde

IJ
o
b0

@

6q^
5HO
e^@()

^o 66Q Os Oo o o {o
O QQ CA FI
C ^ €e O 6
o 6 I Qe! o v6 0i voo
u^Q O > o q
5 6I o q .- olo

!Ov ^6C^^^^gO C!!Fl
cu y !?.ra -Nots t:* (
ovo^v€!caoo( vx-o
9 ud !€@vzzq. a

o q): n qgv vvg o^o* Eou r r:v: c o s 0 0a tc{6O *Etiq!QO -GrO *€
uc4ntr! 

=a 
i!sasvdca

{QL36d.{QL6{AA OOq>q 5 6 { 6 S 
" 

u A L ! { O C C4D C {o k o <r o o c ! so
E do.{ o o o ( rtqd<4 ts o € ( |
AO O F O tu F U t6 A Z 7.0 q F >: U ):6

d609€Ff€€o€rNo{@N€6
N6c)ONO !.FOnO€df n

rFg ' . O {OF otsNoNd.66iO€|oO.
do

66OO€O6NNdSd@d9€N€€
66OON€ . 'A€9O€-66toF r. o 60N O\ONeNtOsdOOOO.dao

F{o@N6N96O6rc,f6€'R€F
6no€o€ . .f tsNoiiNN.N€ ! ) - 60
I OqHONiOSNO<OO 'ro

€NQ€€€€N@N-49€$-d€h
NAOaON . .nfrNONOrd

160 , . o 60
F oodoNd66doooo.

NO

oFoo{9€69-FioF6ilN€o€€o€€9 ! .F{60€oio.€o . . o NoF o.tdoNNF€doooo .
NO

hNo@{6@N6t6€dr€6NN€6oroo€€ . .6{60<ooo.e{ ' ' O ftOF oddoNN9€Soooo .
do

O6N€€dNS€6€i{O€NN€NdOO€O6 . .6ONO6d€F
.4 . . ..6O . . O {d

6 {6{O{fr-€{OOOO .
-de

odoo€9€dc|o{rF€9od6€
{FO{NF . .6d6O9CON

.FN . . o 60
F o+iodN6€doooo.

NO

oNNOFdNC€n{dO9d€NN€
66ONOO . TFO6O6OF;

.€Ft , , i €O
o dtsn400N600doo .no
6dO{d6N€d€-4€n€ON{@
@dc€o6 . .€66OON6O

.J . . . .€O . . - tsoF On6{{-€OoOOOO .
*o

F4C)Ni-O€NO6<e€qnd€€
OFO6NO . .6€OOOOON

.6O . . O {O
o ooseNdsFoocoo.

do

4de{€€o€oc'odo6NdNNN
o€c€@6 . .66OO€OOF

.d6 .. O 6{
ts OONONd66i€,c)Oc' .ro
dN€€{6O€ON6dN€h6N{6
hn6S€6 . .6-OONOii

.6€ . r O do
6 O.'!dO-d66OedeO .

do

s NqQ{s€OdN66dts6d€d€O

^ 
F6O€€n . .6deO40iO . .

J .oF . . d No
') € O{NONd{€NOiOO .
JAO

F)
€so€€N9eO4Fd€ngFNdi
O6O@-€ ' rO€€OdOdO

.6F . . o No
F O€dCtdi6€dOdO6.

do

€NO€F€NdO6E4€OFgdOO
s6o€N6 ..OFOOiONf

.6€ ' . o od
F O€NOdd6€ieiOOd

€NOO-NOOOc'9dA6NOdO6
odOO66..OoroO4OC'O.N . . . rOO . . O 6O
N OO4Qa46-€OiOe. 60

6{O{O69ON6€d6lndiN€O
N6oQd€..oNiONOOO.o€ . . o do
G o6NON{{{NOOOO'

10

o

@

O^6
tda
6^oOjol ?85."3
o o !! .do 

^va 9Q OA Cl
E 

^ dv O a( 6 0 Qo;^8 -3 3t -g'
tnEoo^!€o

u !ov ^oc^^^^uo EttsN! 60 V O! -"d -cluts Xd 6
u ovo^vc!ouooa v*tsr
o Q s 6 t (@vi"i1 a . o
f: qdzoLuv vvDlo^oi6o
6 o u Ltv 1d I ! 0 6O tc|
! .i 6 o iI E On O O .6E O H€
o iri4r!,^ tu4u ud.cvE60
A -i O ! ! hd{ ( ! 6 {,J A d O 0 h.JO Oln { C O'& O ts !.i 14 C M' C !!

0 p u! i u44d u u4 0 0 i ! sa
I A6.i u O O O rI.a.di.C ! O 6 ( |
d4 o Al 4 & ts o 6 Q u i', o A ts 

': 
Ql ):6

€

N

6

T
I

I

T
I

c)
i

!J

I

6J
ca

qJ

F{

r

T

T

I
T

T

T

T

T

I
I
I
I
i
I



-109-

ts 
ff 

o-t 
od@

 
i.t 

6 
@

 
d 

6 
@

 
€ 

@
 

N
 

F
 

-t

1* q:tl-,'oi'? 
''. -. ? ? ? I 3 

i 
c;

F
 

O
alN

O
6.lO

{c)oO
O

e 
'

o
{ 

N
O

N
 

O
N

-t 
6 

O
6.l 

a 
S

F
 

O
 

6N
 

6N
6@

O
d@

F
 

. 
.6-t@

O
O

O
.l.?

o 
so

ts 
O

dN
enN

O
{O

<
'O

O
O

 
.

6do

N
6 

0€O
tsF

 
60F

 
-? 

i 
6-?'r 

i 
F

l 
@

 
€

9@
O

ddO
. 

.dF
l 

.tO
O

O
6/t^

-.f 
; 

. 
. 

r66 
. 

. 
. 

. 
! 

. 
'O

 
oO

ts 
o6F

o(d€6tsooiloo 
.

-6 
- 

d 
o

6O
O

€66i€6F
O

i 
66@

6N
o€

'1 F
 q i 

1 : ; 
oi : : i ? 1 ? ? a 

; 
c;

F
 

oN
ooN

i66doooo 
'

N
O

6O
O

€d€{N
o-N

dN
6G

lF
N

N
9

9Iq:1t.i"; 
1 ?i?': 

?-: 3 
-; c;

€ 
O

6oO
v6O

€O
O

dO
o 

.
sdO

€oo{6{oa9Q
N

doN
€€N

oN
'199?iidJ9:1?9:'16 

";d
F

 
O

6O
O

6+
d6oO

O
O

O
 

. 
i

6d 
dd 

O

460€{€F
6€6@

d6{96N
nn

6F
6O

€O
. 

.€dO
O

F
O

N
O

. 
-.; 

. 
.tsN

 
r 

. 
O

 
60

h 
c)ogO

dN
O

&
O

O
O

O
O

 
'

N
io

d6oo€-€{oN
ar66O

-N
€6

':-?:1"':.; 
o9ii?'l?": 

6 
*c;

N
 

oo6oN
do6H

oooo 
.

ilO

iO
O

N
6{O

9€O
N

iri6€N
N

€s
-€66o+

. 
.€N

6ooodo 
_,:i

.{r 
. 

.
* 

o!6oN
d€€(tO

iO
od

F
G

od69€€€€F
O

O
€€6N

O
d

'!6q1'?ii 
-'t i 1e t ?':5 

d c;
- 

oS
froN

io€ooooo.

odos6d@
N

o6ra6rtO
dN

€d
9 € q 9 o. 'l J '; e : ': ? I ? ": 3 

; 
c;

^ 
oR

doN
-o{deooo.

€F
o€6N

o€F
N

i-i6€€F
N

dd
66O

O
F

€..dadoN
odq 

l.l
€ 

o6dO
N

dO
oN

O
doo'

- 
-d 

- 
d

s€oo€do€€66qo6F
6N

-i
1'?911Jdt:1q':?i: 

;c;
I 

oN
dO

N
i6{O

O
ooo'

dO

Idoo^
!a+

f
3 

^o 
6^ 

@
60 

og 
q

o 
o 

o 
r 

o 
^v

. 
ee 

9g 
6u"

E
 3 g; 

;- 
eE

,
oaO

 
6 

>
S

 
.^"€o

tolE
oo

I 
;g:^E

!i3a33I3 5:I;
o 

6 
s€ 

rddv7,,!&
i^u9"o

d 
d 

dit 
E

 
!E

"
E

 
:;6t3i;,gqc.iillo:3

a 
qa.iao 

ar'ae 
!oE

vcco
tii 

-:0 
e 

t 
odi 

q 
L 

di 
u 

o 
t 

c 
o 

>
- 

u i 
o J 

o 
o 

q d 
o 

k 
9.i 

rn I 
M

o 
g 

i

x#E
 ;: ; ! s E

 Z
A

;,',;; ; I i j g:

INcoa

O
J

dII

G
I

(Y
)q)

F
t

F
<

JTTtIITIIIi.raIlh,IitiIiIi



-110-

N
\bN

 
O

C
O

N
 

O
c)O

 
@

€S
 

t-O
 

@
6N

 
rr\C

O
(. 

rfi 
O

s€
N

O
\g 

\O
n@

 
oco 

cll \o€ 
6N

6 
j€r 

coF
o

\O
O

\- 
O

€cO
F

\ots 
ooo 

H
€N

 
N

N
 

N
 

doivr 
flN

- 
N

iN
 

ard
N

do

g\.f,N
 

ot6N
 

ooo 
ooN

 
{F

6 
-fio 

ni{ 
soc 

-N
\o

dO
€ 

€6cO
 

O
('O

 
€.qi 

{N
aD

 
s\O

6 
noo

\.O
O

s 
N

F
F

F
rF

 
()O

O
 

d€- 
N

qN
 

dO
6 

N
N

- 
N

aN
 

O
si

N
dan

N
€t,.\ 

dO
C

O
 

\tO
N

 
\O

O
\O

 
n-O

\ 
r6O

 
d\6F

 
N

N
O

\ 
O

cO
o

F
do\ 

o€co 
6c)o 

N
coo 

tsN
- 

€ono 
ts€-

oN
0r 

6ct6
F

F
F

 
<

>
c)S

 
c)\96 

O
N

N
 

O
c)d 

.iN
cO

 
-N

€ 
-O

O
\

qdq\

F
\O

6 
O

\m
N

 
c)O

c} 
c|N

€ 
c)O

6 
C

N
d 

dd\C
 

N
N

d 
O

<
)O

flotrn 
6\tr 

ooo 
ri6 

rr{ 
€-€o 

c.6F
N

9N
 

F
N

C
J

hror 
ooo 

€6N
 

fli- 
ooo 

N
;N

 
idN

 
€6o

dN
4

€O
N

 
6N

r+
 

O
r\O

- 
sF

F
 

ts€S
 

.tO
\N

 
\5S

r
N

c)3 
fin€ 

r€:o 
€\.ts 

F
F

-
co€ar 

9N
cc

(tC
i 

\O
O

o 
N

i 
o 

A
ae 

N
F

\- 
N

de 
O

F
N

N
-€

O
c)C

 
s\O

+
 

€O
r6 

6N
N

 
-!cC

 
6(O

r 
\3N

o
O

O
O

 
rno 

N
dN

 
F

iO
- 

-€s
(c-:\ 

F
rF

O
O

O
 

S
nd\ 

nN
- 

F
O

N
 

nN
fl 

N
iS

 
N

aC
r

o-6 
r

rn6F
 

O
C

A
\O

 
O

O
O

 
\C

S
d 

O
grs 

O
\S

\C
 

F
F

F
 

N
O

€ 
€N

(D
.tO

O
 

\O
{F

 
C

O
O

 
sod 

.ne\a 
cD

s\O
 

N
<

iF
deN

 
co€N

tsF
@

l 
O

O
(>

 
N

-6 
6N

.rt 
<

)C
i 

N
-N

 
-F

N
 

g\€-
i-N

O
N

d 
oN

6 
C

tO
O

 
r.iO

 
{\C

\C
 

.O
C

\c 
-oraO

 
o\\0q 

{C
r

fl(O
gr 

6.l'\cl 
C

O
O

 
\O

€s 
s6- 

snF
 

-5-
O

rfi 
6N

g\
F

\O
F

 
O

O
O

 
{ll?O

 
N

r- 
C

O
O

 
-a 

-4- 
cp6g\

IN

N
6d 

N
€O

 
-tag 

c\\oel 
N

6rq 
hs.f 

F
N

o 
N

a{s 
co'o

fr@
6 

6*\0 
N

C
)6 

O
dtn 

ecO
S

 
.gN

\O
 

O
te

(f,!^.f 
6-ts

F
\oco 

oco 
N

6\ 
N

dN
 

ooo 
iF

a 
ts65\

€N
rn 

sdF
 

coo 
sN

o 
o\6.+

 
do5 

N
€s 

i\oN
 

6N
€

aoF
cr 

6s6 
cco 

6F
€ 

F
cc..t 

F
66 

'c3rp
c'\N

3 
\66N

\O
\ac 

c)c)C
 

€d\o 
N

dN
 

O
C

c) 
H

-N
 

:a{r
dfid

odF
 

6d\o 
oco 

sN
N

 
N

-6 
{N

ts 
coap\a 

R
o€ 

ccco
dq)d 

6n\O
 

O
O

C
 

gio\ 
6N

C
O

 
6N

O
r 

66r
O

6€ 
\gN

aO
F

roF
 

ooo 
<

io\or 
dd- 

-oo 
d;N

 
F

-- 
ao6cl

\C
N

\O
 

N
fd 

O
O

O
 

\t'+
-t 

O
fN

 
N

O
C

 
N

scO
 

aC
\O

d 
\O

C
N

dC
O

.a 
nS

\O
 

O
O

C
 

d\O
\O

 
N

s- 
6N

aO
 

hC
i\C

( 
4- 

hN
O

F
\O

F
 

c>
O

e 
O

C
O

O
 

N
q- 

c)c)c) 
-F

N
 

;di 
ac4c)

dN

@
\O

n 
F

(3.* 
O

O
O

 
-(!.rt 

9N
n 

iO
\n 

O
t\O

N
 

-O
@

 
sC

ts
\gnc 

66F
 

O
O

O
 

dC
)aO

 
d(D

irl 
O

\€<
 

€C
A

N
oiccN

 
\o6F

\O
\O

\g 
O

O
O

 
-in 

N
dN

 
O

O
.- 

-d.N
 

;ld 
€6O

E
6(u
ccO

E
c!

E
l.!E

+
 

:tra 
E

^ 
o

E
@

oto
a 

q 
rO

 
iO

 
6^

i^ 
lq 

(!C
) 

U
(J 

q 
{

!6sA
!6-6dO

oz 
o!4 

0(.) 
€() 

a@
!6v 

0.v 
F

v 
urv 

av

o
€rd 

q,
U

g
l. 

C
(', 

O
 

6
flruo!c
P

 
i 

!A
 

(' 
O

q, 
q 

o 
t' 

c 
s^

E
 

i 
t 

o 
oa 

! 
o

(! 
U

€t 
5 

6 
60

k 
o 

tr 
E

 
rO

 
ou

6 
- 

A
O

 
' 

ct(J 
i=

9. 
4 

O
 q)v 

c|v 
trlv

N
rO

r{o

odo

€i{O
rn g\ t/l
h\o€o

O
\O

di
I.1 O

\ (D

F
\O

r

F
(r).@

 
\o€\o 

()O
O

 
\ococa 

F
\O

i 
€r( 

d@
\O

 
sN

s 
\aN

€
O

\r-N
 

€.tN
 

O
O

e 
f 

O
O

 
N

O
\@

 
\-{O

 
\C

C
\C

O
r\o€ 

N
O

O
\

\o\0F
 

ooo 
\ooa 

N
iN

 
dfr6 

N
iN

 
r-i 

(osc\
idN

 
4

.C
 

E
E

 
E

E
 

E
A

 
E

A
 

S
E

 
E

g 
E

E
 

E
E

IE
 

E
E

 
E

g 
E

E
 

E
8 

E
E

 
g€ 

E
E

 
E

E
C

iid 
tr-r 

6-- 
€F

- 
:F

i 
tr-- 

g<
q 

C
nE

 
C

--
('dx 

tr6x 
(icx 

ccx 
cdx 

ccx 
(icx 

i:x 
;=

x
{li(! 

orC
 

C
J-€ 

o-il 
J-e 

qr-*- 
l-l 

:,-t 
aj-i

T
II 

:E
T

E
 

I:E
 

-=
=

 
E

E
E

 
T

X
=

 
I:E

=
 

T
=

T
 

T
E

E

\0sgN6rNflodor

oflo6v2

tro
o 

k@
-l 

O
 B

n{
o. 

oq
E

 o.lil
th o Q

&
rtO

+
r +

J 
tt)

o(ss:o
utrE

\o o o 
(d'o

l\ 
F

lF
lO

o\lrlJ{J
F

l 
t 

drd 
cs

oucu
F

r+
t 

O
 O

 
U

)

oP
.o 

.ol
E

'll 
3.o 

U
]

O
O

rrO
F

l
rJ0rF

{B
o.t 

E
 

lr
O

Q
 

C
 >

aq)
.r7 

q, rJt
O

 
T

l]-J
E

 a 
.d 

o
60 o.,v (!
JV

V
J-t

o o o cro
!tr] 

! 
qi

S
 

(J 
lrF

|
v99HoqrrrS
trohB

E
(I'tr(U

 
a

5 0-c<
 

+
lrdO

H
.arr.c 

q

faug)A
Q

 
&

'C
edo
O

 t. O
 X

o
tl3 

'O
o

r+
r o 

ot 
o

r+
{cS

!
(a 

O
E

 
P

r{ 
erl 

X
c0lr!.o
X

'r{ 
t0 g

F
.{O

r.r(!O
$ 

>
 

O
F

{ 
0J

C
tr 

dA
$ 

O
 O

 O
F

l
O

 B
F

{ 
cd

>
o+

rc)>
U

E
t 

O

'.1 
^E

 
F

t
-{O

lrF
{

c, ."i .F
{ (J <

5 
tr 

O
r{

qd 
>

 
H

T
 F

trl
troo. 

'6
ot 

o >
'(d

! 
O

 
O

.O
F

I
<

n .A
 g.

3 
!X

trcrqr!
>

O
dle'r{

F
l 

h 
rF

{

IJ trE
 

d 
3

od,sg
E

 I'l (J 
Lr

(0(n o 
q)

r+
l ! 

{0 
{"J

o 
ur+

. 
(0

oLr 9
oo 

I
!!oE

q<
-{!q')H
, 

.F
i 

Lr
o!'".oJz
dl 

d 
d 

6 
.r

tr 
! 

A
rl

*/-F

tr oJF
 

O
l

(U
 jarlnJ 

E
0) O

 lr C
.'r

=
.t-Jll(dF

1

JJTTTTTITTITTIIIIII

c/)
(r')0)

(u
H



-111-

rN
S

 
\O

O
G

I
odr 

ood

€\O
N

 
\O

N
6\

oN
F

 
ooo

6\€6 
O

\O
.C

F
N

d\ 
H

O
d

\O
dts 

N
\O

\O
rc,el 

doN
ood 

ooo

F
d\O

 
-\O

O
ts<

t11 
-oN

O
O

d 
C

O
O

cO
 \O

 (') 
€r \O

.t
€N

\O
 

O
O

d

N
 \a' o\ 

N
.t 

r/r
.tdF

 
dc)d

6no\ 
6dd

rclN
 

do€

O
\gU

r 
O

\iO
sdrn 

ooN

s<
)N

 
sr..t\O

6dn 
iod

\C
s\O

 
€{a

fiN
\O

 
O

O
O

cO
O

€ 
\O

oC
O

N
N

fr 
O

O
O

ts\O
O

 
1,1dO

6d\O
 

O
O

F
I

-\O
\O

 
O

\N
(O

6drn 
ood

rO
@

 
€\O

F
6.''t6 

0c}d

ooc
"€''
iax=

(rigo
C

, 
i^ 

lo
ca.a6(,

. 
6 

O
^ 

O
O

 
X

€^ 
rO

^ 
.o d 

aU
 

(0O
oru 

cc 
!o 

oai 
oN

!h 
rJE

 
€(J 

€(J 
I

H
v 

E
v 

G
)v 

E
v 

rncl,

crd
>

q,
iuuoobq''
&

a 
q)

*!
c, 

-st 
O

!(tl-c
i^ 

U
 O

 
g^

! 
N

 
io 

r, 
s

!o 
H

d 
oo

rz 
i(,t 

.co.
z,v 

qav 
0{v

l.0ro
stt 

o
cr*!
E

 
l. 

(!^
c 

O
^ 

! 
-

! 
id 

eo
€ 

,.E
(J 

t?-
0. 

(Jv 
zv

N
N

N

N
N

N

N
N

N

flN
N

N
F

IN

N
R

N

N
N

N

dslN

flN
N

N
S

IN

N
6IN

N
N

N

flN
N

661 
6 

6N
€

N
<

f 
\o 

N
c)o

ooo
ooo

ooo
co6N

 
6N

6
N

O
\O

 
N

O
.it

ooo
ooo

N
O

\O
 

\O
N

d
\oO

O
 

€-6\
ooo

<
lc)N

ooo
sN

(t 
O

r-C
\ 

iO
d 

F
-.'n 

(toO
 

d\O
€ 

.+
\O

€
oc)N

 
6€C

O
 

O
O

O
 

F
rf 

N
 

dC
fl 

N
O

6 
N

O
6

ooo
€N

\O
 

4O
d 

O
O

O
 

O
O

F
 

(f(fO
 

eO
g

ooo
€N

\O
 

N
N

C
\ 

-O
d 

\O
N

g\ 
N

nF
 

\C
€\o 

arC
€o6 

N
6r.r 

c)O
c) 

sd\O
 

flc'\O
 

O
\O

6 
tsc'-
O

O
N

fN
\O

 
iO

N
 

O
O

C
 

ddd 
(>

O
O

 
O

O
..t

ooo
N

{F
 

\O
dct 

!oN
 

6(E
O

 
c\O

\O
 

tnc)6 
C

\6N
F

5\N
 

€\N
- 

c|O
c| 

d\O
n 

F
O

- 
tsdd 

N
O

o
O

O
*

@
N

l 
N

ic) 
O

O
O

 
-O

d 
O

O
d 

O
O

cn
N

 
ooo

F
F

n 
d6€O

 
;O

N
 

\riS
 

F
$N

 
6d\O

 
O

\O
N

€@
d 

sF
a 

O
O

O
 

O
46 

N
O

(O
 

O
O

r 
\C

O
\C

ooN
|^N

C
O

 
dO

N
 

c|O
c) 

dc)H
 

C
O

O
 

dO
16 

. 
-. 

.
ooo

\O
N

O
 

N
N

6 
O

O
d 

il.nO
 

\O
os 

dN
O

 
.tnf

ic)!n 
6(ad 

ooo 
carnN

 
oor 

doN
 

N
ds

ooc
sN

r'! 
doN

 
ooo 

ooi 
<

:oo 
ooo

ooo
cl61'r 

O
dG

 
iC

- 
O

lg\N
 

6-N
 

\O
\O

€ 
-.|C

O
\.9d 

.it6o 
C

C
C

 
<

tO
\N

 
O

O
: 

rO
N

 
rO

s
cec

{c{G
 

dO
N

 
O

O
O

 
dO

d 
O

<
tO

 
O

O
O

 
,j,j.:

{o16 
j{- 

iod 
g\of 

ct\6n 
ott.+

 
dN

,o
ao-N

 
o\g\c) 

ooo 
ocoN

 
ood 

N
d6 

6rtic
C

O
4

n(t.tt 
ddN

 
€O

C
 

F
<

'i 
O

O
O

 
O

O
C

$fl€ 
6F

<
) 

-O
r 

\O
N

!a 
dsN

 
6.S

S
 

rQ
F

€dO
l 

\O
cO

N
 

<
tC

C
 

O
cO

N
 

C
O

- 
N

O
-it 

-O
O

\
<

too
soF

 
dO

N
 

O
O

C
 

aO
i 

€<
tO

 
O

O
O

ooo
ooo 

€-t.t 
-o- 

{-6 
o\sN

 
F

o{ 
d\o€

6O
@

 
tsdN

 
c)c)c) 

c}F
S

 
c}c)H

 
N

d6 
O

dn
ooo

.ailF
 

d<
N

 
ooo 

dod 
ooo 

ooo
ooo

:-6rO
 

O
O

\.4 
lO

- 
red 

d66 
€N

m
 

€1O
F

O
\C

t6\ 
N

O
.{t 

O
C

<
) 

N
tn 

F
O

N
 

iO
o 

6O
N

O
ed

6N
.V

 
dN

d 
ooo 

ddd 
ooo 

ooo
ooo

\O
S

O
 

ol.g\O
dO

-$ 
dO

N
de- 

O
O

O

-N
N

 
o\O

\C
 

dO
N

drF
) 

6@
O

 
O

O
O

srrtn 
-oN

 
ooa

N
€N

 
F

N
\O

 
dQ

i
d6\o 

oco6 
ooo

sN
r'.t 

dO
\t 

O
O

C

o6a 
o\.(t\o 

ddd
N

\O
N

 
s{€ 

O
O

O
6N

F
 

dC
)N

 
O

O
O

6flN
 

-i'6O
 

dC
d 

.t\6N
 

{6O
 

idN
 

-';o 
N

N
N

 
C

O
\O

\O
 

F
O

O
-|J.t- 

ts(.t 
O

O
C

 
rN

N
 

iO
6 

N
O

- 
$O

g
ood 

od6 
ood

.cfln 
doN

 
ooo 

ood 
ooo 

ooo
ooo

E
A

 
E

A
 

E
E

 
E

E
 

E
E

 
E

E
 

E
E

 
E

E
 

E
E

 
E

6
B

1 
-eF

€C
A

9C
F

9C
A

9eeC
gE

c;; 
c;; 

c:; 
c;; 

c;; 
c;; 

c;; 
c;; 

c:; 
c::

€cx 
acx 

cgx 
(iex 

€6x 
icx 

ltcx 
€cx 

ccx 
acx

C
J-t! 

gr=
 

!4-. 
qqC

 
C

Jd€ 
C

*i 
.J<

t: 
O

qC
 

C
J.-.J 

gqd
E

E
E

 
E

E
T

 
>

f,E
:' 

=
Z

=
 

':E
E

 
E

E
E

 
E

:=
 

IE
)E

 
=

Z
E

 
T

::i

NsRq €{rN!v7

T
-

-l

S
J

FrlI

T

C
'

(Y
)

F
{€i

I-l-l'l.ltIItIIIIIIII



F
.

ll-'
'-t3

NF
. 

'O

F
{(!

<
q)

P
r14

B
Q

F
r. t

F
{ 

(r,l

-LL2-

r.{ 
d

o(d
oc)
FdJd
or! 

0)
Q

O
H

$
trF

l 
H

f{ficj 
O

 
g} 

O
fiF

l 
N

 
rJ 

lJ 
rJ

O
rA

dF
q 

O
 

?t 
n 

n
C

l\ 
O

 
E

 
N

 
A

 
E

 
N

O
c.) 

'c 
?l 

F
1 

c\ 
N

 
F

t 
.F

t 
N

 
F

l
C

A
 

F
{ 

E
 

-f 
\\ 

F
l 

F
{ 

F
l 

F
i 

F
j 

\\
..O

5@
\\\00

E
.uE

000crr||0!E
O

".('\O
O

E
E

oO
E

oa,toooooo
tijdO

F
{C

O
tnO

O
F

-
r.l 

rs.F
lO

r-l@
tfrO

O
O

\F
I

tnh:\ovzvvv??vv.F
{ 

C
{

E
ctF

lF
{F

lF
{F

l
.r.{ 

c.,l 
F

i 
6l 

\. 
F

{ 
F

i 
J 

F
l

F
l 

F
l 

F
{ 

F
i 

00 
\. 

\.
rn\\00\\E

@
00bcol)

.!rs0E
oo'-E

6E
E

cooE
E

o
cooraooootnr.|

.O
N

F
tF

IF
{cn(nN

6l
\o'avvvt 

vvvvv

c?)
o

.c.1 
C

J
drA

d
.t 

I

datdv
d 

- 
.i

,v
l.JO

vO
O

aC
JO

{A
ts

"oovrtc
dQ

I4O
\/.ilF

l
O

vq)av6l,O
C

)
U

U
(l,'oO

C
O

V
o$Z

E
trldv

o!cv3(d0.)
r,.$O

r.{:dE
O

iO
r+

{C
S

E
o5!F

.,1
.F

.{O
}rA

|oF
{iO

l-l
C

J.O
dF

{O
(!O

r|lO
O

lf,O
'O

.l.JIJF
{F

{F
I

E
o.rdiooo(ua.c

A
C

/)O
cqv)P

.H
(JV

)L)

|lLl$ocO
J

E
{!+
)

t t\l

r-ltrv)}J(d

Htt,
lJF
fl{l+
lLI

.l.,
rlt-l.DALI

l.l

!t{

$l
=

F
1

r{Bk0J "o
ridlrC

J 
O

J

O
M

F
l 

C
l

-oE
F

I(,ro
trc

''N cJ r\
oo\

:F
ttr<

*{ 
(J

LJ3
'ti 

F
k

3v

ql-(d
tr3+

.|
O

t'
Q

A
E

o'
vt6
trcr!

c,P
al]O(utr
e.d
>

ri
{.J F

t
r.l 

=
F

it{h
Q

F
{

l9
ah

tll

o
quo!
!l 

(J
dY

{
l-rF

{

O
B

a
(.1 

F
l

6 
F

F
o oo\
q) q.r F

l

\?C
N

F
its F
l 

:
F

tG

}Jl.}{

uo
{ 

tt+
H>

o

IIIIIIIIIiiiiiiItII



-113-

F
{ 

F
l

F
r F

-r 
*l

H
F

^-hh
lJ'| 

F
l

vvtJ.losl 
F

t
V

V
F

tF
t 

F
tF

i 
; 

i;
F

{ 
F

l 
F

i 
F

{ 
lJ 

{.l 
.. 

..
\\\.\-ood(!
O

0 00 
0O

 b0 
F

l ..{ rJ 
+

J
E

A
 

E
E

 
3€oo

rn\o 
rn\o 

k tr55
A

A
 

V
V

 
0JC

.)
!!H

L]
d(do0,

O
oG

(!33u!,
!!]-r!J(d$
o o 

o o 
E

'o B
 3

tA
 

6 
O

 
Q

 
F

t.F
t 

F
t?t 

lr.f 
O

u 
+

J 
u 

u 
sio 

€! 
(! 

O
 E

.O
 

+
r

T
{ 

r{ 
T

{ 
d 

S
eir-r 

.F
{

^r 
e 

g 
A

 
G

r 
c\t 

N
 

E
 

rrrr 
tiH

 
--O

O
 

E
F

l 
d 

?.1 
rl 

F
l 

F
-t 

F
t 

F
l 

C
, O

 
C

l 
O

 
3U

 
?t

\- 
F

{ 
F

t 
F

{ 
\- 

\\ 
F

{ 
lJ+

J 
lJlJ 

F
{

o0 
00 

00 
0c 

(!(! 
dd 

tA
E

 
! 

!r 
$ 

E
 

e 
E

 
u 

3B
 

B
B

 
E

 
.. 

!
oJooo$oq)

N
 

m
 

o 
o 

f\ 
<

) 
O

 
o 

E
€ 

E
'O

 
O

 
O

 
6

lrF
i 

lrF
.{ 

lr 
-t

-? 
O

 
O

 
O

 
O

 
F

l 
trt 

O
 

$O
 

$O
 

! 
td 

O
r, 

Z
 

Z
 

V
 

V
 

v 
v 

Z
 

3Q
 

B
cJ 

ur 
F

J 
2UF
IUozoo0

U

(\IN
6I

o0J
)aF

tF
ta/j

F
IF

{5
!d$O

O
F

i 
F

r

O
!b0F

tE
-t6O

)
tr 

d 
^d 

^tU
 

rr >
F

,l 
.'-.1 

C
q 

C
 

O
 

-O
-O

H
!d6E

t{ 
l. 

O
F

{ 
O

F
I 

(!.O
a 

a 
E

.! 
E

d 
0J

o 
C

J 
U

 
) 

t€
o 

u 
>

t 
>

€ 
(l,c

O
 

O
 

F
{.F

.| 
F

i =
| 

>
 

O
.c>

 
-c>

 
O

E
h 

o 
>

 
r.Jrl 

!i 
H

F
t 

! 
F

t 
6t 

dE
 

oJ o
F

l 
.r{-O

C
O

dO
U

d 
E

 
F

l 
F

l 
(i 

F
l 

E
.F

{ 
E

; 
O

 
O

N
 

F
 

rl 
F

l 
\- 

lr 
F

l 
vv 

vv 
o 

tr
il 

(r1 
5 

F
-.1 

\. 
O

C
 

3 
\. 

!v
\ 

F
l 

! 
60 

E
 

.LJ 
b0 

F
{F

t 
F

{F
i 

O
@

 
\- 

(u 
tj 

E
 

(0 
E

 
\\ 

\-\- 
tr D

E
 

o0 
t 

a 
u.] 

u 
o0b0 

o0b0 ;tr
E

 
O

 
(N

 
O

 
O

 
E

E
 

E
E

 
b

rnh
.il 

N
 

tr 
O

 
O

 
O

 
tr 

cn 
\t(Y

) 
.:l t?'| 

C
r6

vv

r{ 
C

.)

rvci 
(u

O
.f(J

ilO
v

rn 
O

{ 
e! 

C
J

vvO
cn

Q
oc)

C
rF

iv0JqN
>

(ttrqr
ttu0r€O

09
+

JO
q€|.X

fi,e.lU
H

)E
+

{dX
9a(0i/X

pE
O

A
Z

Z
o.o

vv&
()a0l.r{5.oo

r.looo5o.r-r
qJqj.dfio.r..t>

F
A

r{
r{lrd€Y

1eoF
{iO

$rloe,dO
O

O
}rn

tLrF
l 

(A
C

bo€S
|/)O

-O
rJiJF

t 
O

O
C

lrboO
!|{

::tt1 
rl 

,trl.l.(!d.(U
.F

{iJ
Z

Z
 

S
rA

H
E

U
E

O
T

ntr

F
l

U
)1..

oUEUF
IH

rJ!o:

v)d

U
'

!t,E
5

F
l !F
rl

l'l
l+

{tlo!Jl-l

?.{o(ht:!O
J

lroIJo!o

L)I

.tr(r)3

ItIIIIIIIlIIItIItIT



-LL4-

6o
€o€d

-{€-{fiA
{F

i€@
N

6IN
A

d
atN

€fl

IIioN
6tlH
{N

l.

6-1 
4

A
 

O
\C

t 
€ 

O
rlrll

A
 

.qO
 

\O
 

A

<
t 

.h 
o

o 
\crd 

o
rN

lll
-{ 

F
{cO

 
d

dcoO
\-,

o.atN
6

tlll
F

{F
{A

A

6600
ttll

F
{-lF

lt

F
{ 

-{ 
F

l
6floo
rtll
A

r{A
-1

F
l 

F
{ 

F
l 

-{ 
-{

O
 

6 
(t 

O
 

.tsl
ltllll

g 
\o 

F
{ 

d 
-l.it

A
-1F

l

i 
o\ 

rc 
oo 

o
d 

N
 

-{o 
dn 

€o
Itllllll

6 
c| 

4O
\ 

dO
 

.n-l
dN

iald

F
tdi

n 
N

- 
60

ttllllt
o 

i@
 

dr
(?.t 

C
l 

N

F
O

F
dO

.iN
tl6tt

dao\o
F

tN
A

o
o 

e)
rllll

F
{o

N

-l 
A

@
aH

-6O
N

6-
ttllll.

dF
ld4-

O
 

C
c 

\o 
60 

I 
a

- 
N

- 
d 

-l- 
c1 

6
rlllll 

,l
i 

;{r 
6 

-g 
d 

N
N

-'N

-ld
N

fi 
6(n 

o
rrrlllll

dF
 

ir 
{

A
N

A

do 
o 

so 
{ 

6
N

- 
- 

in 
d 

- 
d 

i
't 

I 
I 

t 
I 

I 
| 

| 
l.

s\C
 

d 
d\O

 
O

 
,4 

A
 

4
dd 

N
 

d

di 
1 

i 
4 

d 
d 

7a
E

n 
ri 

6 
N

 
.t 

o 
6

ttrlllll
.6o\ 

a 
i 

\o 
-{ 

4 
A

II\or€\

-a 
oF

t 
d 

6
O

 
F

tcl 
fr 

d
lrlll

I 
'tO

 
F

i 
d

o 
o 

o 
so

6 
6 

- 
F

in
tlllll

d 
4 

d 
d.!\

d 
F

4 
o.{ 

-l
- 

(Y
l 

N
.rt 

fi
ttrll

F
 

\o 
<

to 
v

F
l 

N
F

 
d

oo€\
('t 

6 
0lo 

N
t 

I 
16 

|
A

IdA

?1A
O

-1
ncdn
tlll

F
{ddd

co@
€@

€o6
N

 
N

 
N

 
O

N
 

N
 

€N
artttlllll

A
 

H
 

6 
F

{..t 
d 

dts
N

4 
i 

6t 
*C

 
i 

o€6i 
di 

o
6 

6 
r'l 

d 
rY

] 
id6l 

6 
d6 

N
tttlllllllll

; 
a 

6 
d 

d 
'i6do\ 

ts€ 
fr

d 
dslN

 
N

 
N

\O
F

C
O

C
O

4dn
\o€.o\oN

F
N

r
60'6O

\666O
A

dF
{A

A
F

I'iA

Ntl.tntsr
<

g\
o

llrll
dcg 

6

rlltld4A
'{

ll

I-IIIF
lIr,)I

fiIdl

N
lliao

S
NtlI

€

| 
,. 

I

3,8
6q,
a>
t

lslcIlgIIIrI.lgl,,ItaTIIt:t;
=

l'
;l;l-t;IlzIJ:

l*It:l=It.ItstiIll€t,r
ItIt-lftllr

oi.

\or\F
{trc)

IJo)

!urno\
F

t>
'

t{-1.1
l.lfodB'iO

J

eF0i
&oc.,

]JA
J

-3A
J

.aJ

-f)(f)

F
IE
i

IItIItiIiiiiiiiIiLtiI



-115-

Table 36. Dates when Schoharie Reservoir
f.1ow occurred over Gilboa Dan
L97 6.

elevation exceeded 1130 feet and
from January L973 through September

Year Dates

L973

L97 4

L975

L97 6

1 Jan-21. Jun,

1 Jan-30 May,

I Jan-28 May,

1 Feb-4 Jun,

30 Jun-16 JuL, 22 Dec-31 Dec

9 Dec-31 Dec

7 Jun-23 Jun

l0 Jun-L2 Jun, 1 Jul-15 Jul

,l
I
t
I
I
I
I
i
i
i
i
i
i
i
I
i
i
I
I



I
l
I
I

Table 37. Mlnimun elevation
Reservoir.

-1 16-

each year from 1953 through L976 irt Schoharie

Year Elevation Date

t
t
I
t
I
I
I
t

L97 6
L975
L974
L973
L972
L97L
L970
L969
1968
L967
L966r,
1965**
L964
L963
L962
1961
1960
19s9
l-958
L957
1956
195s
L954
L953

IO72,8s
1086.85
1075. 38
1062.88
1101. 40
1063.00
1062.00
L07 5,2L
L068.7 4
1071-.84
1059. 75
1060. 32
1003.00
L064.07
L07A.57
L072.9L
L097 .26
1065 .37
1062.7L
1062.98
1062.50
L07 2.45
1060. 69
1060.08

26 Jan
25 Sep
29 Oct
29 Oct
7 Oct

20-27 Aug
20 Aug
3 Nov

30 Sep
6 Mar

21 Sep
30 Jun

27-30 Nov, I Dec
31 Oct
25 Sep
26 Nov
11 Sep
30 Sep
17 Sep
1 Oet
7 Qct
6 Feb

30 Aug
5 Sep

I
I
I
I
I
I
I

* Data nlsslng for
*?k Data mlsslng for

through December
May, Jul-y Ehrough December

0ctober
AprLl,
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Col dbrook
- - G:rro{np SraEion

1955 + Portal Ctutler

Shandaken
tr Gauging statlon

Aug Sep

Summary of yearJ-y flow data (cfs) taken fron 1965 through 1976
from the Coldbrook gauging staEion, the Shandaken Tunnel outleE,
and the Shandaken gauglng station on Esopus Creek.
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