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SEN37.xLS

Water gualitv Data - Summarl Inlet Streams to North Side of Refuge

• Date Clark Ditch Holland Ditch Driggs River Walsh Creek J -1 Inlet

pH 8/6/96 7.52 7.93 7.92 7.87 7.76
5/14/97 7.5 7.2 7.1 6.9
9/18/97 7.18 7.74 7.87 7.43 8.03
'1/.M/1S '.~5 7- 22. 7..37 1·17 7,e3

Temperature C 8/6/96 20.3 19.3 19.3 19.2 23.9
5/14/97 7.7 7.6 7.2 6.8
9/18/97 14.6 13.7 13.7 14.3 17.2
1f/.1 0/98 9.11 7·9 /»- 7" 9·j /0./

Condottivity 8/6/96 150 118 105 63 134
10117/96 143 153 155 nr
5/14197 100 85 72 59
9/18/97 126 171 132 144 158
-I/Jo/9g 1/8 l'f¥ 12.l) /0.3 (S</

Alkalinity (mg/l) 8/6/96 52 48 40 42 57
5114/97 35 42 26 17
9/18/97 47 64 56 62 68
1/.30/73 "')':) ..) :3 Lj~ .]'7 47

Hardness (mg/l) 8/6/97 60 59 42 48
5/14/97 50 38 69 22
9/18/97 60 nr nr 72
1/3o/1S Sz. ft.?:, Sr.. ,1 51.

. Iron (mgll) 8/6/96 or or or 0.66
5/14/97 5.3 * 1.65 * 1.8 * nr
9/18/97 or or 0.65 or
'-1/.30/"8 0'( ,'13 /.1 0" /.3

I

Tannin (mgll) 8/6/96 6.5 2.9 4.1 3.2
9/18/97 3.5 1.1 0.5 1.3

Color (FTU) 8/6/96 198 63 52 39 97
10117/96 47 15 22 nr
5114197 57 20 56 17
9/18/97 67 22 15 33 59
L/ /3 ')j78 b I ,21 I Z'Z.. 22-

Note: Clark, Holland, and Walsh sampled at M -28 bridges; Driggs at the Diversion ditch bridge
nr = not run; or = over range of analytical method; * = sample diluted to approximate the iron level
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SEN19.xlS

Senell Refuge -Unit 2 and C-3 Pools Selected Data - Com~arison of Sam~ling Periods
A-2 C-2 M-2 T-2 C-3

6.9 7.2 7.7 7.2 n r
June/July-95 7.8 7.5 6.7 7.1 8.2
SepUOct-95 7.9 7.8 7.7 7.3 8.1
May-96 6.9 6.7 6.8 6.9 6.9
Aug-96 7.5 7.9 7.7 7.5 8
June-97 7.2 7.9 7.5 7.6 6.9
Sept-97 sl 7.8 7.8 7.8 7.1 8.4

TemR!rature 9" 7·8 7·7 7.7 7·3 7.t.
May-95 15.9 15.9 17.4 16.1 nr
JL!ne/July-95 24 24 23 22.5 22
SeptJOct-95 12 12 12 12.1 11.9
~ay-96 14.8 14.3 15.7 17.1 14.4
Aug-96 21.7 22;9 22.8 23.6 24.1
June-97 21.9 22 22.2 22.5 21.7
_Sept-97 14.9 15.6 14.9 16.1 18.1

Conductivnf If 8 17·/.. I7.J ,/,..S /7.7 ''I.'-
May-95 62 63 54 35 nr
June/July-95 88 78 72 44 122
SeptlOct-95 100 93 69 33 139
May-96 62 48 42 19 71
Aug-96. 186 140 104 28 106
June-97 86 67 59 24 159

- Sept-97 ~/fj B 92 69 62 41 147
__kaliniW 1Z 5'S 'It. t!S 7C"f

May-95 18 20 14 5 nr
.JuneJJuly-95 40 41 30 28 40
SeptlOct-95 46 .36 27 8 56
May-96 21 12 16 4 28
Aug-96 82 64 36 5 44
June-91 39 27 26 5 76
5ept-97

sJ98 41 36 32 7 68
TurbidiW 20 1'( ,0 2- Zh

June/July-95 11 14 15 6 17
SeptlOct-95 24 . 0 4 10 8, .

.May-96 29 22 19 21 21
Aug-96 214 61 47 15 26
Jun97 26 16 17 22 14
Sept-97 16 9 12 21 0

Iron . 0$/'8 /1 /I 10 '7 J:.
. MaY-95 0.66 0.57 0.67 0 nr
June/July-95 1.14 0.63 0.95 0.23 0.48

~ .SepUOct-95 0.83 0.11 0.33 0.07 0.55
June-97 1.68 0.31 1.11 0.49 1.39
Sept-97 0.47 0.28 0.3 0.16 0.36
5j?S .,1. •'Ie. .'" .z./ '''7
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SEN1S.xLS

Unit 1 Pools: Selected Data 1995/96/97
J-1 Ditch J1-11 11-F1 F1-E1 H1-E1 E1-C1 C1-B1 B1-A1 Ai G1-D1 .Ill

May 95 6.7 6.9 6.8 6.6 8.4. 7.1 7.2 7.2 6.9 8 7.3
June/July 95 7.5 7.7 7.4 7.7 8 7.7 7.9 7.9 7.4 7.9 7.3
August9S 7.3 nr 7.7 8.9 nr nr 8.5 9.6 7.6 nr 9
Sept/Oct 95 7.2 7.9 8.4 8.3 8.5 8 7.7 7.6 7.6 8.1 7.7
May-96 6.9 6.8 6.8 7.1 6.7 nr 7.1 7.1 6.7 6.9 6.7
Aug-96 7.8 8.7 8.1 8.9 8.9 8.4 8.3 8.1 7.7 7.9 8.7
June-97 6.8 7.1 7.1 6.9 6.7 7.7 7.4 7.7 7.4 7.2 7.5
Sept-97 8 9 8.2 8.68 7.7 8.5 7.8 8.9 7.3 6.7 8.~Temoeraturil/, B "7.8 7.9 7.7 7. T.b 7.9 7·7 8.5 7.S 7.)" 7.

May 95 13.6 15.5 17.9 12.7 12.9 15.8 15.9 14.5 13.5 15.1 15
June/July 9S 18.4 22 21 22 21.5 19 22 20 20 21 22.5
August 95 23.9 nr 24.5 26.7 nr nr 29.9 27.4 26.1 nr 25.3
SeptIOct95 17.9 15.5 15 11.6 12.1 11.1 9.4 12.2 12.5 12 12.5
May-96 . 11.6 12.7 12.9 14.8 17.1 nr 19.1 15.1 15.1 18.3 15.9

Aug-96 - 20.1 21.4 22.1 21.8 22.6 22.7 22.7 23.4 23.2 22.5 22.3

June-97 16.7 19.9 21.3 21.1 22 24.8 24.3 22.9 23.8 22.6 22.5

Sept -97 ~ 51'11 9 17.2 14.4 14.5 14.8 13.1 12.8 13.8 13.8 13.8 13.7 14.3
Conductivitv. 9 /0.' 14·1.. IS·7 I '_.() ISS zr..1 z.l. I ies ZO.t 18S 19·8

May 9fi c- 110 98 80 2?4""' 105 104 106 84 95 87 72
June/July 95 172 130 121 119 128 111 132 101 116 106 84
August9fi 185 151 121 125 nr nr 113 97 113 nr 79
SeptIOct-95 172 150 110 121 143 115 126 106 102 114 82
May-96 96 89 74 69 66 nr 62 53 54 54 44
Aug-96 134 162 160 149 137 146 136 128 126 179 108
June-97 174 138 108 104 125 91 101 81 91 75 65
Sept-97 158 129 132 116 145 11'1 109 84 92 110 65

.AIbIinily s:N Jti 8 ISJ /1 'L 9.5 6>1 /06 7b M 7t.. $(J s<{
May 95 34 28 150" 40 40 125" 43 28 37 26 23
.JunelJuIy~95 73 58 60 52 56. 54 58 45 60 46 32

9fi 84 nr 53 58 nr nr 44 38 50 nr 30
95 70 66 52 47 56 46 49 42 40 46 31

May .... 30 38 25 26 24 nr 21 15 18 21 14
Aug-96 57 68 60 64 56 59 50 57 56 80 44
June-97 74 57 53 48 67 40 46 36 42 42 28
Sept-97

sN/98
68 60 42 68 44 44 44 34 43 53 28

TurIIicIIY '{1 :18 3$ 30 33 30 Z.S "2../ 27 /6 11/
June/.IuIy 95 57 33 56 52 10 6 6 9 10 7 0
August 95 83 nr 33 25 nr nr 14 11 11 nr 22
SeptIOctH 85 23 20 22 0 2 0 5 27 4 0
May .... 13 26 20 19 10 nr 16 12 13 13 14
Aug-96 97 67 102 77 18 54 38 24 28 58 8
June-97 35 25 24 19 10 10 18 7 7 10 5
Sept-97 59 10 2 1 15 0 1

~
2 9 2

hn sJ./Jq 8 G'C.. 18 'J e 13 " 17 II It. 10
May 95 1.68 0.87 1 0.57 0.53 0.31 0.52 0.3 0.31 0.94 0.24
June/July 95 1.3 0.98 1.2 1.2 0.5 0.31 0.34 0.51 0.56 0.85 0.28
August 95 1.3 nr 1.3 0.87 nr nr 0.38 nr nr nr 0.23
SeptIOct95 >1.3 >1.3 0.44 0.28 0.13 0.1 0.16 0.18 0.28 0.22 0.09
May-96 1.01 1.05 1.08 1.01 nr nr nr nr nr nr nr
June-97 5.2 1.55 1.4 1.11 0.44 0.37 0.27 0.51 0.42 0.44 0.23
Sept-97 >1.3 0.31 0.25 0.25 0.64 0.48 0.16 0.25 0.36 0.44 0.09

• daIa suspect nr= notrun '.0 .s t ·83 ,'le ..". •lid ./~ '3'/ • <Is ./8
'-1<1198 1.3 '17
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<:: Unit 1 Pools Water Quality Conductivity

M-28 Holland Ditch Clark Ditch
nr/144 May 96/98 nr/118

nr/171 Sept-Oct 95/97 nr/126

J Inlet
96/153 May 96/98
1721174 June-July 95/97

1721158 Sept-Oct 95/97

4
891112 May 96/98

130/138 June-July 95197

150/129 Sept-Oct 95197

G H !
54/58 66/106 74/85 May 96/98
106n5 128/125 121/108 June-July95/97

114/110 143/145 110/132 Sept-Oct 95197

D E E
44/54 nr/84 69/81 May 96/98

84/65 111/91 119/104 June-July 95197

82165 115/105 121/116 Sept-Oct 95197

C
62n6 May 96/98
132/101 June-July 95197
126/109 Sept-Oct95/97

B
53/69 May 96/98
101/81 June-July 95197

106/84 Sept-Oct 95197

A
54n2 May 96/98
116/91 June-July 95197
102/92 Sept-Oct 95197

nr = not run



~. Unit 1 Pools Water Quality Turbidity (FTU)

M-28 Holland Ditch Clark Ditch
nr/21 May 96/98 nr/61

nr/22 Sept-Oct 95/97 nr/67

J Inlet
13/22 May 96/98
57/35 June-July 95/97
85/59 Sept-Oct 95/97

4
26/18 May 96/98
33/25 June-July 95/97
23/10 Sept-Oct 95/97

G H !
13/16 10.0/13 20/9 May 96/98
7.0/10 10.0/10.0 56/24 June-July95/97
4.0/9 0/15 20/2 Sept-Oct 95/97

D E E
14/10 nr/6 19/8 May 96/98
0.0/5 6.0/10 52119 June-July 95/97

0.0/2 2.0/0 2211 Sept-Oct 95197

C
16/17 May 96/98
6.0/18 June-July 95197
0.0/1.0 Sept-Oct95/97

B
12.0/8 May 96/98
9.0n June-July 95/97
5.0/2 Sept-Oct 95197

A
13111 May 96/98
10.0/7 June-July 95/97
27/2 Sept-Oct 95/97

nr = not run



nr = not run

May 95/96/98
June-July 95/97

Sept 95/97

T 2
35/19/28
44/24
33/41

May 95/96/97
June-July 95/97
Sept-Oct 95/97

M 2
54/42/42
72/59
69/62

May 95/96/98
June-July 95/97
Sept-Oct 95/97

C 2
63/48/55
78/67
93/69

May 95196/98
June-July 95/97
Sept-Oct 95/97

A 2
62/62n2
88/86
100/92

May 95/97/98
June-July 95/97
Sept-Oct 95/97

Driggs River
Diversion Ditch

nr/72/120
138/129
nr/132

Unit 2 Pools Water Quality Conductivity



nr = not run

May 95196/98
June-July 95/97

Sept 95/97

T 2
7.2/6.9/7.3
7.117.6
7.3/7.1

May 95196/97
June-July 95/97
Sept-Oct 95/97

M 2
7.7/6.8/7.7
6.717.5
7.717.8

May 95196198
June-July 95/97
Sept-Oct 95/97

C 2
7.216.717.7
7.517.9
7.817.8

May 95196/98
June-July 95/97
Sept-Oct 95/97

A2
6.9/6.917.8
7.817.2
7.917.9

May 95/97/98
June-July 95/97
Sept-Oct 95/97

Driggs River
Diversion Ditch

nr17.917.4
7.717.0
nrl7.9

Unit 2 Pools Water Quality pH
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nr = not run

May 95/96/98
June-July 95/97

Sept 95/97

T 2
nr/21/17
6.0/22
10.0/21

May 95/96/97
June-July 95/97
Sept-Oct 95/97

M 2
nr/19/10
15/17
4.0/12

May 95/96/98
June-July 95/97
Sept-Oct 95/97

C 2
nr/22111
14/16
0.0/9

May 95/96/98
June-July 95/97
Sept-Oct 95/97

A2
nr/29/17
11.0/26
24/16

May 95/97/98
June-July 95/97
Sept-Oct 95/97

Driggs River
Diversion Ditch

nr/56/1
23/13
nr/15

Unit 2 Pools Water Quality Turbidity(FTU)



nr = not run

May-98
Jun-96
Oct-96

May-98
Jun-96
Oct-96

May-98
Jun-96
Oct-96

May-98
Jun-96
Oct-96

May-98
Jun-96
Oct-96

Sept-Oct 97

May 97/98
M28 Marsh Creek Walsh Creek

38/47 59/103

157 144

C3
May 196/98 71n9
June 95/97 1221159
Sept 95/97 139/147

North Big sQur
127
167
106

Big sQur
113
166
140

UQQer5. sQur
85
121
101

Lower 5. sQur
59
66
85

Marsh Creek Pool
37
61
99

Water Quality ConductivitySpur and Marsh Creek Pool



May-98
Jun-96
Oct-96

May-98
Jun-96
Oct-96

Lower S. Spur
7.7
7.4
7

May-98
Jun-96
Oct-96

Upper S. Spur
7.8
7.5
7

May-98
Jun-96
Oct-96

Big Spur
7.8
7.6
6.8

May-98
Jun-96
Oct-96

North Big Spur
7.5
7.5
6.8

Sept-Oct 97

May 97198

Marsh Creek Pool
7.2
7.1
6.9

C3
nr/6.9n.6
8.216.9
8.1/8.4

7.4

Walsh Creek
6.9n.2

Water Quality pH

nr = not run

May 95196/98
June 95/97
Sept 95/97

6.9

M 28 Marsh Creek
6.9/6.6

Spur and Marsh Creek Pool
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nr = not run

May-98
Jun-96
Oct-96

May-98
Jun-96
Oct-96

May-98
Jun-96
Oct-96

May-98
Jun-96
Oct-96

May-98
Jun-96
Oct-96

Sept-Oct 97

May 97198
M28 Marsh Creek Walsh Creek

17/5 17/22

33 33

C3
May 196/98 2116
June 95/97 17/14
Sept 95/97 8.0/0.0

North Big S~ur
20
63
49

Big S~ur
25
70
45

U~~er S. S~ur
3
22
8

Lower S. S~ur
13
10
7

Marsh Creek Pool
17
27
42

Spur and Marsh Creek Pool Water Quality Turbidity (FTU)



E. J. Collier
edited 6/27/00

General comment- Total hardnesswas measured in most of the sites with results
very similarto the alkalinitynumbers. This is expected if all or most of the hardness is as
carbonates; consistant with the few measurementsof sulfate levels (results not reported as
no calibration standards were available).

UNIT 2 POOLS
Similarpattern of results as Unit 1 pools. T -2 pool id exceptionally low in

conductivity, alkalinity,and hardness in all samplingperiods.

Iron is generally highest in the upper pools.

Turbidity generally increasedMay to June with the upper pools darker the lower.

AlkalinityincreasesMay to August (more than double) and tends to decrease very
slightlythrough the pools.

Conductivity increasedMay to August ( approximatelydouble) and tends to
decrease through the pools at each samplingpoint.

UNIT 1POOLS
pH generally increases fromMay to August (6.7 - 7.1 inMay 96 and 7.7 -8.9 in

August 96) No obvious pattern is observed through the pools.

COMMENTS ON WATER QUALITY
Inlet Streams along M-28

Clark & Holland ditches appear to feed the Unit 1 pools , mostly from Holland as
observed from flow. Also, samples from J-l inlet are similarto Holland for conductivity
and alkalinity. Water color from Clark ditch is noticeablydarker than Holland and
contains high iron and tannin levelswhich probablycontributes to the relatively high iron
deposits in the upper Unit 1 pools.

I was able to visit nearly all the pools during this trip including inlet streams at the
M-28 bridges. A rough copy of the data is attached (and has been included in later
summary pages). The results are similar to those of previous years for early spring with
similar patterns of results from the north to south; i.e. a slight but consistent decline in
ionic strength( conductivity), alkalinity, and hardness. Also the darkest color water tends
to be in the northern most sample areas along with high iron and tannin levels. Flow levels
appear much lower than previous early spring, as expected from low rainfall the year.
Temperatures are also higher than expected at these sample points.

Interim Water Quality Data May 15, 1998
Seney Wildlife Refuge
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