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1 - INTRODUCTION

1 .1 - Objectives

This report describes the water quality program conducted by R&M
Consultants during Phase 1 of the Susitna Hydroelectric Project,
and presents all the water quality data collected to date under
Subtask 3.03.

The aim of the data collection program is to provide basic water
quality information for fisheries studies, reservoir studies and for
the establishment of baseline parameters on the Susitna River.
From the data, regional and local variations in water quality will
be defined, as well as seasonal variations as they relate to
streamflow and climate. This information can then be used to
determine the effects dam construction and impoundment with
regulated flow might have on water quality upstream and
downstream of the proposed damsites.

1 .2 - Report Contents

Following a general description of the water data collection
program, the data are presented with respect to the year in which
they were collected. Any variances from the procedures in the
R&M Consultants Procedures Manual, July 1980, are described
relative to each data set. Water quality data collecte.d during 1980
are presented in Section 3.0, and 1981 data in Section 4.0.
Suspended sediment analyses results are also divided into the year
in which the samples were collected along with a description of
sampling techniques. A summary of water quality parameters
collected by the u.S. Geological Survey is included in Section 5.0
with R&M data summarized in the same format for comparison.

Section 6.0 presents the data collected by the continuous water
quality recorder in a summarized format with a description of its
operation to date. Attachment A contains water temperature data
available from the U. S. G. S. dating back to 1974 at Gold Creek.
Also included are existing data from Vee Canyon, Susitna Station
and temperature data collected by R&IVI during 1980 and 1981. A
revised version of the R&M Consultants Procedures Manual for
Water Quality Data Collection is presented in Attachment B.

s9/L 1 - 1



2 - SAMPLING LOCATIONS AND FREQUENCY

R&M Consultants has collected samples for water quality analysis
on the Susitna River at Vee Canyon (U.S.G.S. linear Cantwell ll

site), Figure 2.1, and at Gold. Creek, Figure 2.2, on an event
oriented basis. During the 1980 field season five analyses were
conducted at Vee Canyon and two at Gold Creek. For 1981 the
program was expanded' to include two complete hydrograph samples
for a total of nine analyses at Vee Canyon and nine at Gold Creek.
The dates and descriptions of specific events along with sampling
results are further outlined in Sections 4 and 5.

Generally the sampling was scheduled according to the following
events.

1. Breakup

2. Early summer (maximum effect of glacier runoff and
snowmelt)

3. Heavy rainstorm

4. Pre-freezeup

-
~,

5. Winter (under ice cover)

For the purposes of this schedule the seasons are defined:

Breakup - from the time ice begins to breakup until recession
of spring runoff.

Summer from the end of breakup until the water
temperature drops to essentially OOC in the fall.

Winter - from the end of summer until breakup begins.

The sampling schedule should satisfactorily supplement the
U.S.G.S. program, which is oriented towards a fixed sampling time
interval.

Table 2.1 presents a listing of the parameters monitored by R&M
Consultants with respective methods used for analysis and their
detection limits. In some instances the detection limits vary below
or above the values in Table 2.1. This is attributed to
inconsistencies in values received from the laboratory. All values
are presented as received from the lab with few exceptions. The
exceptions include typographic errors made at the laboratory which
were verified as mistakes.

susi8/j 2 - 1



TABLE 2.1

WATER QUALITY PARAMETERS ANALYSED

FROM VEE CANYON AND GOLD CREEK

BY R&M CONSULTANTS, INC.(1)

Data Available
Detection from the ~

Method(2) Limit(3) (4)
U.S.G.S.

Field Parameters

Dissolved Oxygen SM 421 F 0.1 GC ~

Percent Saturation, % C 1 GC

pH, pH units EPA p239 ±0.01 GC, VC

Conductivity, umhos/cm EPA p275 1 GC, VC

Temperature, °C SM 212 0.1 GC, VC

Carbon Dioxide SM 407A 1 GC, VC

AI kalinity as CaC03
EPA p3 2 GC, VC

Settleable Solids, mill EPA p273 0.1 ~

Laboratory Parameters ~

Ammonia Nitrogen EPA p159 0.05 GC -Organic Nitrogen Kjeldahl 0.1 GC

Kjeldahl Nitrogen EPA p175 0.1

Nitrate Nitrogen EPA p197 0.1 GC, VC

Nitrite Nitrogen EPA p215 0.01 GC

Total Nitrogen EPA p175 0.1 GC

Ortho-Phosphate EPA p249 0.01 GC

Total Phosphorus EPA p249 0.01 GC ~

Chemical Oxygen Demand EPA p20 1

susi8/j 2 - 2
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TABLE 2.1 - CONTINUED
i~,

Data Available_.
Detection from the

Method(2) Limit(3) (4)
U.S.G.S .

.A
(Cont'd)Laboratory Parameters

.- Chloride EPA p29 0.2 GC, VC

Color EPA p36 1 GC, VC

Hardness C 1 GC, VC

Sulfate EPA p277 1 GC, VC

Total Dissolved Solids(5) EPA p266 1 GC, VC
~~

SoJids(6)Total Suspended EPA p268 1 GC, VC

Turbidity EPA p295 0.05.- Uranium Fluorescence 0.075

Gross Alpha picocurie/liter EPA p264 3 GC

""'" Total Organic Carbon EPA p415 1.0 GC'.

Total Inorganic Carbon EPA p415 1.0

Organic Chemicals

Endrin SM 509A 0.0002

Lindane SM 509A 0.004
~

Methoxychlor SM 509A 0.1

Toxaphene SM 509A 0.005

2, 4-D SM 509B 0.1

2, 4, 5-TP Silvex SM 509B 0.01

ICAP SCAN(7)

~
Ag, Silver 0.05 GC

AI, Aluminum 0.05

As, Arsenic 0.10

Au, Gold 0.05

B, Boron 0.05
)ilII/~ Ba, Barium 0.05 GC

susi8/j 2 - 3



TABLE 2.1 - CONTINUED
~I

Laboratory Parameters (Cont1d)

Method(2)
Detection

L· 't(3)Iml

Data Available
from the
. (4)

U.S.G.S. -
ICAP SCAN - (Cont1d)

Bi, Bismuth 0.05

Ca, Calcium 0.05

Cd, Cadmium 0.01

Co, Cobalt 0.05

Cr, Chromium 0.05

Cu, Copper 0.05

Fe, Iron 0.05

Hg, Mercury 0.1

K, Potassium 0.05

Mg, Magnesium 0.05

Mn, Manganese 0.05

Mo, Molybdenum 0.05

Na, Sodium 0.05

Ni, Nickel 0.05

Pb, Lead 0.05

Pt, Platinum 0.05

Sb, Antimony 0.10

Se, Selenium 0.10

Si, Silicon 0.05

Sn, Tin 0.10

Sr, Strontium 0.05

Ti, Titanium 0.05

W, Tungsten 1.0

V, Vanadium 0.05

GC, VC

GC

GC

GC

GC

GC, VC

GC

GC, VC

GC, VC

GC, VC

GC, VC

GC

GC

GC

-

-
-
-
-

susi8/j 2 - 4



TABLE 2.1 - CONTINUED

-
-

Laboratory Parameters (Cont'd)

ICAP SCAN - (Cont'd)

Zn, Zinc

Zr, Zirconium

Method(2)

Detection

L· 't(3)Iml

0.05

0.05

Data Available
from the

( 4)
U.S.G.S.

GC

(1) Chemical &Geological Laboratories of Alaska, Inc., has been contracted to
provide laboratory analyses. They are one of two private labs in Alaska
certified by the Alaska Department of Environmental Conservation to provide
water quality analyses.

(2) SM - Standard Methods for the Examination of Water and Wastewater, 15th
edition, 1980.

EPA - Methods for Chemical Analysis of Water and Wastes, EPA-600/4-79-020.

f - Value computed by R&M Consultants, Inc.

Kjeldahl - SM 420

Fluorescence - Following the accepted method outlined by G.K. Turner
Associates.

(3) All values are expressed in mg/l unless otherwise noted.

(4) GC - Parameters measured by the U.S. Geological Survey at Gold Creek.

VC - Parameters measured by the U.S. Geological Survey at Vee Canyon (near
Cantwell site), summer only.

(5) TDS - (filterable) material that passes through a standard glass fiber
filter and remains after evaporation (SM p93).

susi8/j 2 - 5
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(6) TSS - (nonfilterable) material retained on a standard glass fiber filter
after filtration of a well-mixed sample.

(7) rCAP SCAN - thirty two (32) element computerized scan in parts/million (Ag,
AI, As, Au, B, Ba, Bi, Ca, Cd, Co, Cr, Cu, Fe, Hg, K, Mg, Mn, Mo, Na, Ni,
Pb, Pt, Sb, Se, Si, Sn, Sr, Ti, V, W, Zn, Zr)

-.

-.

-
-,
-

-

susi8/j 2 - 6



,-

-

-

~'--

2-7

-FIGURE 2.1 f "

-VEE CANYON

T30N.R10E.S10·

Prepared for:



-

-

.\ -

"-0 FAIRBANKS'

Cab/ecar .;;nd buhb/e gage
/ocafed on brlifge abl/fmen/'.
Cablew3!J 3nchort!d fo .
abufmenfS' on downsfre.Jn7
side- of iJr/dfJe.

...

R&M CONSULTANTS, INC.

2-9

2-8

" ,

FIGURE -2.2 - ­

·GOLD CREEK SITE

T31 N.R2W.S20>

Prepared for:



/"'..

3 - 1980 WATER QUALITY DATA COLLECTION

3.1 - Description

Samples for lab analysis and in situ measurements were taken at
Vee Canyon on the following dates and are listed with the
corresponding sampling event.

.-

6/19/80

8/8/80

9/5/80

9/17/80

10/17/80

Sampling the effects of glacier runoff and snowmelt.

After a heavy summer rain.

Low summer discharge.

After heavy rains .

Pre-freezeup.

Field data and laboratory analysis results from Vee Canyon are
presented in Table 3.1.

Data were collected similarly at Gold Creek at the following dates
and events.

8/8/80

10/14/80

After a heavy summer rain.

Pre-freezeup.

-

Results are listed in Table 3.2.

Procedures for water sample collection and field measurements are
detailed in Attachment B. These are, however, the revised
procedures and the following variances in methods were applied to
the 1980 season.

Field measurements of dissolved oxygen, pH, conductivity,
temperature, alkalinity and settleable solids were taken from
samples collected with a Van Darn, 2.2 liter, sampling bottle.
Samples were obtained one foot below the surface and at three
locations across the channel. These locations are marked on a
cableway at both Vee Canyon and Gold Creek to insure that the
samples are taken at consistent points throughout the season. The
width of the channel at high water is roughly divided into
quarters, and sampling is conducted at the left quarter, at
midchanneJ and at the right quarter. When a sufficient quantity
of water is collected at each site, each sample is analysed for
dissolved oxygen, temperature and settleable solids. The three
samples are then combined and mixed well before measuring the
pH, conductivity and al kalinity. This composite is then stirred
again before separating into five 1-quart. bottles for quantitative
analysis. The 5 unfiltered samples (3 preserved) were then sent
directly to the lab on ice.

susi4/u 3 - 1



Additional samples for the analysis of· organic chemicals
(pesticides, herbicides), gross alpha radiation, and uranium were
collected on August 8, 1980 at Vee Canyon and Gold Creek.
However, only a low concentration of gross alpha was detected.
Problems with instrument calibration prevented the measurement of
dissolved oxygen on August 8 and September 5 at Vee Canyon.
The low D.O. reading on August 8 at Gold Creek is possibly
further evidence of calibration problems. Another significant
deviation to the program is the lack of data points for total
organic carbon and total inorganic carbon. These parameters were
not routinely analysed in 1980.

3.2 - Suspended Sediment Analysis

During the 1980 field data collection season, R&M acquired a depth
integrated sampler for the purpose of obtaining more
representative sediment samples to facilitate a detailed analysis of
suspended sediment. Previous studies were limited to measurement
of total suspended sediment from the composited grab samples
obtained at a depth of one foot. The use of a depth integrated
sampler provides a representative sample from the entire column.
Total suspended sediment from the grab samples is still measured.
These values, however, are not directly comparable to the depth
integrated values since variations in sediment concentrations can
be expected throughout the water column.

At least ten depth integrated samples are collected across the
channel at each site. Three of these samples were selected for
particle size analysis. The particle size count is done by Chemical
and Geological Laboratories of Alaska, Inc. The procedure is
basically to count, under a microscope, the suspended sediment
particles of a certain size range, then calculate the percentage of
that size range within a grid.

The results from the 1980 suspended sediment analyses are
presented in Tables 3.3 to 3.5, for Vee Canyon, and Table 3.6 for
Gold Creek.

-

-

-

-

-
-
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TABLE 3.1

R&M CONSU LTANTS, INC.

1980 WATER QUALITY DATA - SUSITNA RIVER

AT VEE CANYON

.-
NOTE: Dash indicates data not available.

Date Sampled

6/19/80 8/8/80 9/5/80 9/17/80 10/17/80

J<"-..

Field Parameters
(1 )

~.

Dissolved Oxygen 12.4 9.7 13.8

Percent Saturation 98 84 104- pH, pH Units 7.8 7.9 7.8 7.6 7.6

Conductivity, umhos/cm @ 25°C 144 171 124 142

Temperature, °C 5.7 9.3 5.3 5.9 -0.1

Free Carbon Dioxide (2) 2.0 1.7 3.6 4.5 5.5

...~ Alkalinity, as CaCo
3

47 54 81 63 88

Settleable Solids, mill 0.1 <0.1 <0.1 <0.1 «0.1

Discharge c.f.s. 24,800 17,300 5,040 14,200 <5,000
f-

Laboratory Parameters
(1)(3)

"f'Iboii.

Ammonia Nitrogen 0.26 0.10 <0.05 0.26

Org.mic Nitrogen <0.1 0.22 0.62 0.28

Kjeldahl Nitrogen 0.26 0.32 0.62 0.54

Nitrate Nitrogen 0.19 0.15 0.15 0.09 <0.10

Nitrite Nitrogen <0.01 <0.01 <0.01 <0.01

Total I Nitrogen 0.45 0.47 0.71 0.54- Ortho- Phosphate <0.01 0.03 0.05 <0.05 <0.01

Total Phosphorus 0.05 0.03 0.09 0.10 <0.01

Al kaJinity, as CaC03
66

Chemical Oxygen Demand 28 13 6

F"'" susi4/u 3-3



TABLE 3.1 - CONTINUED

-
-
-

Date Sampled A'·,

6/19/80 8/8/80 9/5/80 9/17/80 10/17/80

(1 )(3) -Laboratory Parameters

(continued)

Chloride 3 9 11 8 18

Conductivity, umhos/cm @ 25°C 150 190 "",,",

True Color, Color Units 40 10 45 10

Hardness, as CaC0
3

( 4) 51 76 69 55 90 -
Sulfate 4 9 9 7 13

Total Dissolved Solids 70 90 114 38 115

Total Suspended Solids 242 310 25 132 8.3

Turbidity, NTU 94 97 10 33 1.8

Uranium <0.05

Radioactivity, Gross Alpha, pCi/J 11.6±0.6

Total Organic Carbon -,
Total Inorganic Carbon 21

Organic Chemicals

Endrin <0.0001

Lindane <0.001 -Methoxychlor <0.05

Toxaphene / <0.001

2, 4-D <0.05
-.

2, 4, 5-TP Silvex <0.005

ICAP Scan

Ag, Silver <0.05 <0.05 <0.05 <0.05 <0.05

AI, Aluminum 1.6 <0.1 0.28 2.2 0.18 ~

As, Arsenic <0.05 <0.1 <0.1 <0.1 <0.1

AU, Gold <0.05 <0.05 <0.05 <0.05 <0.05

B, Boron <0.05 <0.05 <0.05 <0.05 <0.05

-susi4/u 3-4
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TABLE 3.1 - CONTINUED

r~

- Date Sampled

6/19/80 8/8/80 9/5/80 9/17/80 10/17/80

...~ (1)(3)
Laboratory Parameters

(conti n ued)
~""

Ba, Barium <0.1 0.11 <0.05 0.07 <0.05

$~ Bi, Bismuth <0.05 <0.05 <0.05 <0.05 <0.05

Ca, Calcium 13 16 22 18 28

Cd, Cadmium <0.01 <0.01 <0.01 <0.01 <0.01
,~

Co, Cobalt <0.05 <0.05 <0.05 <0.05 <0.05

Cr, Chromium <0.05 <0.05 <0.05 <0.05 <0.05.....
Cu, Copper <0.05 <0.05 <0.05 <0.05 <0.05

Fe, Iron 2.1 4.0 0.46 2.7 0.37

Hg, Mercury <0.05 <0.1 <0.1 <0.1 <0.1

K, Potassium <1.0 2.3 2.1 5.0 <1.0

r~ lVIg, Magnesium 1.4 3.4 3.1 1.2 4.5

Mn, Manganese <0.05 0.10 <0.05 0.07 <0.05

Mo, Molybdenum <0.05 <0.05 <0.05 <0.05 <0.05
~~

Na, Sodium 2.6 2.4 5.1 3.5 7.2

Ni, Nickel <0.05 <0.05 <0.05 <0.05 <0.05
,$'I~

<0.05 <0.05 <0.05 <0.05 <0.05Pb, Lead

Pt, Platinum <0.05 <0.05 <0.05 <0.05 <0.05

Sb, Antimony <0.1 <0.1 <0.05 <0.1 <0.1

Se, Selenium <0.05 <0.1 <0.1 <0.1 <0.1

Si, Silicon 4.8 5.3 3.6 6.9 4.1

Sn, Tin <0.1 <0.1 <0.1 <0.1 <0.1

Sr, Strontium 0.05 0.06 0.07 0.07 0.10
~"""'

Ti, Titanium 0.13 0.24 <0.05 0.17 <0.05

J'~
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TABLE 3.1 - CONTINUED

(1) Table values are mg/l unless noted otherwise.

(2) All values for free CO2 determined from nomograph on p. 297 of
Standard Method, 14th edition.

(3) Samples for all parameters except chemical oxygen demand, dissolved
and suspended solids, and turbidity were filtered.

(4) Hardness calculated by R&M personnel.

-

-
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TABLE 3.2

R&M CONSULTANTS, INC.

1980 WATER QUALITY DATA - SUSITNA RIVER

AT GOLD CREEK

NOTE: Dash indicates data not available

Date Sampled

08/08/80 10/14/80

Field Parameters (1)

- Dissolved Oxygen

Percent Satu ration

pH, pH Units

Conductivity, umhos/cm @ 25°C

Temperature, °c
Free Carbon Dioxide (2)

Alkalinity, as CaC0
3

Settleable Solids, mill

Discharge c. f.5.

Laboratory Parameters (1 )(3)

8.6 14.0

81 100

7.8 7.8

169 167

11.7 0.0

2.1 3.2

55 74

<0.1 «0.1

22,900 7,200

Ammonia Nitrogen

Organic Nitrogen

Kjeldahl Nitrogen

Nitrate Nitrogen

Nitrite Nitrogen

Total Nitrogen

Ortho-Phosphate

Total Phosphorus

Alkalinity, as CaC0
3

Chemical Oxygen Demand

susi4/u 3-7

0.18

<0.02

<0.02

14

0.32

0.34

0.66

<0.10

<0.01

0.66

<0.01

<0.01

57

8



TABLE 3.2 - CONTINUED

08/08/80

Laboratory Parameters (1)(3) (Cont'd)

Date Sampled

10/14/80

-
-
-

Chloride

Conductivity, umhos/cm @ 25°C

True Color, Color Units

Hardness, as CaCO (4)
3

Sulfate

Total Dissolved Solids

Total Suspended Solids

Turbidity, NTU

Uranium

Radioactivity, Gross Al pha, pCi!1

Total Organic Carbon

Total Inorganic Carbon

Organic Chemicals

Endrin

Lindane

Methoxych lor

Toxaphene

2, 4-0

2, 4, 5-TP Silvex

ICAP Scan

Ag, Silver

AI, Aluminum

As, Arsenic

Au, Gold

B, Boron

susi4/u 3-8

<0.0001

<0.001

<0.05

<0.001

<0.05

<0.005

<0.05

0.70

<0.1

<0.05

<0.05

<0.05

0.18

<0.1

<0.05

<0.05

-

-

-

-
-
-



TABLE 3.2 - CONTINUED

.JlP!'Io".... Date Sampled

08/08/80 10/14/80

Laboratory Parameters (1 )(3) (Cont1d)

~ Ba, Barium 0.08 <0.05

Bi, Bismuth <0.05 <0.05

.j;l;\"lli;$,. Ca, Calcium 15 23

Cd, Cadmium <0.01 <0.01

Co, Cobalt <0.05 <0.05
~

Cr, Chromium <0.05 <0.05

Cu, Copper <0.05 <0.05

Fe, Iron 2.30 0.35

Hg, Mercury <0.1 <0.1

K, Potassium 1.8

Mg, Magnesium 2.7 3.7

Mn, Manganese 0.05 <0.05

Mo, Molybdenum <0.05 <0.05

Na, Sodium 3.3 8.5- Ni, Nickel <0.05 <0.05

Pb, Lead <0.05 <0.05

Pt, Platinum <0.05 <0.05

Sb, Antimony <0.10 <0.10

""'.. Se, Selenium <0.1 <0.1

5i, Silicon 4.6 4.2

~~ Sn, Tin <0.1 <0.1

Sr, Strontium <0.05 0.11

Ti, Titanium 0.14 <0.05

;---,
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TABLE 3.2 - CONTINUED

Date Sampled

08/08/80 10/14/80

Laborator~ Parameters (1 )(3) (Cont1d)

-
-

W, Tungsten

V, Vanadium

Zn, Zinc

Zr, Zirconium

<1.0

<0.05

<0.05

<0.05

<1.0

<0.05

<0.05

<0.05

-
-
-

(1) Table values are mg/l unless noted otherwise.

(2) All values for free CO2 determined from nomograph on p. 297 of
Standard Method, 14th edition.

(3) Samples for all parameters except chemical oxygen demand, dissolved
and suspended solids, and turbidity were filtered.

(4) Hardness calculated by R&M personnel.

-
-
-
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TABLE 3.3
R&M CONSULTANTS, INC.

SUSPENDED SEDIMENT ANALYSIS
SUSITNA RIVER AT VEE CANYON

Date: September 5, 1980

Water Temperature: 5.3°C

Instantaneous Discharge: 5,040 c.f.s.

REW: 00+05

LEW: 03+85

-

Sample No.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18

Time

5: 15 pm

6:45 pm

Station

00+15
00+35
00+55
00+75
00+95
01+15
01+35
01+55
01+75
01+95
02+15
02+35
02+55
02+75
02+95
03+15
03+35
03+55

Particle Distribution
%by Size

Sediment (mg/l.)

33
36
35
54
63
36
68
62
74
68
73
72
78
84
67
82
53
56

Average 61

Suspended Sediment Discharge (Tons/Day): 827.-

Size
(Microns)

5
5-10
10-20
20-50

50

susi4/u

Sample: 4

99.57
0.22
0.12
0.03
0.06

Sample: 9

98.52
0.97
0.25
0.04
0.22

3 - 11

Sample: 14

97.21
1.42
0.66
0.38
0.33

Average

98.43
0.87
0.34
0.15
0.20



TABLE 3.4
R&M CONSU LTANTS, INC.

SUSPENDED SEDIMENT ANALYSIS
SUSITNA RIVER AT VEE CANYON

Date: September 17, 1980

Water Temperature: 5. 9°C

Instantaneous Discharge: 14,200 c.f.s.

REW: 00+00

LEW: 04+00

-

-
-
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TABLE 3.5
R&M CONSULTANTS, INC.

SUSPENDED SEDIMEI\lT ANALYSIS
SUSITNA RIVER AT VEE CANYON

Date: October 18, 1980

Water Temperature: O.ooC

Instantaneous Discharge: 5,000 c.f.s.

REW:

LEW:

00+00

03+78

Sample No. Time Station Sediment (mg/1. )

1 12:30 pm 00+07 6.0
2 00+36 6.6

~~
3 00+70 4.8
4 01+05 4.2
5 01+38 4.6
6 01+74 6.3
7 02+07 4.4
8 02+38 5.0
9 02+73 7.7

10 03+08 7.4
11 1: 15 pm 03+39 5.8

Average 5.7,.-

",....

Particle Distribution
%by Size

~~

Size
(Microns) Sample: 3 Sample: 6 Sample: 9 Average

~'JIIT"l'I'I,

5 77.0 82.6 79.5 79.7
5-10 12.7 8.1 15.5 12.1

)~ 10-20 5.4 4.5 3.2 4.4
20-50 4.4 4.2 1.2 3.3

50 0.5 0.6 0.6 0.6

Suspended Sediment Discharge (Tons/Day) : 77

susi4/u 3 - 13



TABLE 3.6
R&M CONSULTANTS, INC.

SUSPENDED SEDIMENT ANALYSIS
SUSITNA RIVER AT GOLD CREEK

Date: October 16, 1980

Water Temperature: O.ooC

Instantaneous Discharge: 7,000 c.f.s.

REW:

LEW:

12+01

15+74

"""

-
-

Sample No. Time Station Sediment (mg/1. )

1 4:22 pm 12+45 8.4
2 12+76 9.0
3 13+11 9.2
4 13+46 7.2
5 13+81 11.0 ~

6 14+16 8.0
7 14+51 7.8
8 14+86 8.0 -9 5:30 pm 15+21 1.2

Average 7.8
~.

Particle Distribution
%by Size .-."

Size
(Microns) Sample: 2 Sample: 5 Sample: 8 Average

5 77.4 78.1 74.1 76.5
5-10 13.2 11.6 13.4 12.7
10-20 5.6 7.4 6.4 6.5 -20-50 3.3 2.3 5.7 3.8

50 0.5 0.6 0.4 0.5 -
Suspended Sediment Discharge (Tons/Day) : 147

susi4/u 3 - 14
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4 - 1981 WATER QUALITY DATA COLLECTION

4. 1 - Descri ption

The 1981 program was expanded to include a more detailed analysis
of variances in water quality during flood events as well as
additional low-discharge studies.

Samples were obtained at the same locations at Vee Canyon and
Gold Creek as in 1980. The collection procedures were modified so
that the depth integrated sampler was substituted for the Van
Dorn grab sampter. Late in May of 1981, following breakup, a
comparative analysis was conducted at Gold Creek between the
grab sampling technique and a sample obtained through the water
column using the depth integrated sampler. The results from the
grab sample appear in Table 4.3 under May 27, 1981 (A), and the
data from the depth integrated analysis are listed under May 27,
1981 (B). These data and U.S.G.S. data also collected on
May 27, 1982, are compared in Section 4.4. Although no
significant differences in most data points were immediately evident
it was nevertheless felt that the depth integrated method could
provide a more representative sample. Therefore this technique
was incorporated into the field procedures for all subsequent
sampling. During freezeup and winter sampling the depth
integrated sampler could not be used due to frazil ice blocking the
inlet port. Logistics involved in cutting a hole through the ice to
accommodate the sampler were also not feasible. Consequently
during these events the grab sample method was employed.

The standardization procedure for the YSI Model 51 B dissolved
oxygen meter has been modified somewhat. An air calibration
method has been added to verify the calibration setting from the
saturated oxygen method. Using the latter method only introduces
the possibility of inaccurate calibration due to misreading of the
barometer or taking a reading from a barometer out of calibration.
See the revised procedures manual in Attachment B for further
detai Is.

Three of the five samples for quantitative analysis are now filtered
in the field through a glass fiber filter and a 0.45 micrometer (um)
membrane filter.

Procedures for measurement of the field parameters have under­
gone further modification, after recommendations were made by
Dana Schmidt (TES). Dissolved oxygen and temperature measure­
ments are taken directly in the river at the sampling locations.
Conductivity and pH are measured in each sample, instead of the
composite, and a mean value is reported. Al kaJinity is determined
from a well mixed composite of the three samples.

s9/j 4 - 1



Due to time restraints, from sampling both Vee Canyon and Gold
Creek on the same day, titration of the alkalinity sample is
performed at Watana Camp. However, the sample is kept on ice
until titration begins. The pH sensor failures prevented the
measurement of al kalinity during several sampling periods at both
sites. When this problem occurred in August 1981, the alkalinity
was determined in the laboratory and it should be noted that there
was a significant delay between obtaining the sample and al kalinity
measurement.

Uranium measurements have always fallen below the detection limit
and random samples of gross alpha radiation show levels below
15 pCi/l, the minimum standard for drinking water.

Organic chemicals were measured twice this season, once during a
hydrograph peak in July and again at a low discharge in
September, at both sites. Concentrations of PCBls, chlorinated
hydrocarbons and phenoxy acids (pesticides and herbicides) fall
below the minimum detection limits for all samples collected.

Total organic carbon and total inorganic carbon have been
determined for all sampling events. This parameter is measured
out of state which means a lag period in reported data.

Sampling was conducted on the folloWing dates and corresponding
events.

-

-

-
-

-
Vee Canyon

1/13/81

5/20/81

6/18/81

6/30/81

8/2/81

8/3/81

8/3/81

9/15/81

10/7/81

s9/j

Gold Creek

1/14/81

5/27/81

6/17/81

6/30/81

7/1/81

8/2/81

8/3/81

9/14/81

10/8/81

Event

Winter, under ice cover.

Breakup, majority of river is ice free.

Early summer, glacier runoff and
snowmelt.

Heavy rainstorm, peak of hydrograph.

After heavy rains, descending limb of
hyd rog raph.

Heavy rain, rising limb of hydrograph.

Heavy rain, peak of hydrograph.

After heavy rains, descending limb of
hyd rog raph.

Late summer, low discharge.

Pre-freezeup.

4 - 2
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Results from these analyses are presented for Vee Canyon in
Tables 4.1 and 4.2, and Gold Creek in Tables 4.3 and 4.4.

4.2 - Suspended Sediment Analysis

An extensive suspended sediment study at both Vee Canyon and
Gold Creek was conducted during 1981. The results of these
analyses are presented in Tables 4.5 to 4.12 for Vee Canyon, and
Tables 4.13 to 4.20 for Gold Creek. At least ten suspended
sediment samples were collected at each site, per event, with the
depth integrated sampler. The winter samples were collected with
a handheld, depth integrated sampler and at only three points
across the channel. The results of this study should accurately
define the particle size distribution across the channel as well as
provide an estimate for suspended sediment discharge.

It should be noted that the U.S. Geological Survey reports particle
distribution as a percentage by weight and R&M Consultants is
reporting percent by size. Therefore, these values are not
directly comparable.

4.3 - Bedload Sampling

During the summer of 1981, R&M Consultants, in cooperation with
the U. S. Geological Survey, collected bed load samples on the
Susitna River at Sunshine and Gold Creek, on the Talkeetna River
near Tal keetna, and on the Chulitna River at the Chulitna gauging
station (near Tal keetna). The purpose of the investigation was to
define a value for bedload transport as related to discharge. Each
site was sampled three times, covering a broad range of river
discharges. The U. S. G. S. is responsible for sample analysis and
data reduction. Provisional data is presented in Table 4.21.

4.4 - Comparison of Sampling Technigues

A comparison was made by L.A. Peterson & Associates of the
laboratory analyses of water samples collected by R&M at Gold
Creek on May 27, 1981, using grab and depth-integrated sampling
techniques. The following conclusions were made concerning the
comparison of grab and depth-integrated sampling at Gold Creek .

1. Generally, there was no major difference in the water quality
characteristics of the two samples. The magnitude of
variation for those parameters that displayed a difference was
much less than an order-of-magnitude.

s9/j 4 - 3



2. The different levels displayed by some parameters were too
minor to be able to draw a definite conclusion as to the
reason(s) for their respective differences. However, it is
likely that TSS and turbidity varied as the result of the two
sampling techniques. Chloride data showed minor differences,
but still indicated very low values.

-

-
3. Any of the following possibilities could account for the

different values noted in some paramters:

A. Sampling techniques caused the difference,

B. Sample times were different by 21a hours and the water
quality may have actually changed slightly during this
period, and,

C. Laboratory error.

A comparison was also made between depth-integrated samples
collected by R&M and by U.S.G.S. Significant differences in
values were apparent for TOC and nitrogen. Toe data collected
by R&M are believed to be in error for this sample. Discussion
with U.S.G.S. personnel indicated that the variances in nitrogen
values may have been due to differences in the analytical
procedures used in the laboratories. Both values were within the
range of observed values for summer.

-

-

-

-
~I
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TABLE 4.1

R&M CONSU LT ANTS, INC.

1981 WATER QUALITY DATA - SUSITNA RIVER

,~~ AT VEE CANYON

NOTE: Dash indicates data not available,-

Date
f'f=!.~

1/13/81 5/20/81 6/18/81 6/30/81

Field Parameters (1)

Dissolved Oxygen 10.7 10.4 11.6

Percent Saturation 84 83 99

pH, pH Units 7.2 6.6 7.8 7.7
,,,,",,,

Conductivity, umhos/cm @ 25 DC 242 100 120 124

Temperature, °C 0.1 6.5 11.9 7.9- Free Carbon Dioxide (2) 20.0 3.2 2.2

Alkalinity, as CaC03 99 79 41

".... Settleable Solids, ml/I «0.1 ~0.1 ~O.1 <0.1

Discharge c. f .5. 1,800 9,810 11,600 13,700

Laboratory Parameters
(1)(3)

~-

Ammonia Nitrogen <0.05 0.13 0.12 <0.05

Organic Nitrogen 0.85 0.34 0.63 0.39
j~ Kje/dahl Nitrogen 0.85 0.47 0.75 0.39

Nitrate Nitrogen <0.1 <0.1 <0.10 <0.10

~ Nitrite Nitrogen <0.01 <0.01 <0.01 <0.01

Total Nitrogen 0.85 0.47 0.75 0.39

Ortho-Phosphate <0.01 <0.01 <0.01 0.49
~

Total Phosphorus 0.07 <0.05 <0.05 0.49

Alkalinity, as CaC03
Chemical Oxygen Demand 12 8 8 16
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TABLE 4.1 - CONTINUED

-
....

Date ~

1/13/81 5/20/81 6/18/81 6/30/81

Parameters (1 )(3)
~,

Laboratory (Cont1d)

Chloride 18 4.5 5.0 5.0

Conductivity, umhos/cm @ 25°C

True Color, Color Units 10 15 5 20
.,

Hardness, as CaC0
3

(4) 121 40 49 59·

Sulfate 16 4 8 7 -
Total Dissolved Solids 149 100 170 91

Total Suspended Solids 0.6 93 340 130

Turbidity I NTU 0.35 25 66 29

Uranium <0.05

Radioactivity, pCi/1 10.3±0.6 -Gross Alpha,

Total Organic Carbon 23 40 11 23

Total Inorganic Carbon 106 46 46 59 -
Organic Chemicals

Endrin <0.0002 <0.0002

Lindane <0.004 <0.004

Methoxych lor <0.1 <0.1
~

Toxaphene <0. 005 <0.005

2, 4-D <0.1 <0.1

2, 4, 5-TP Silvex <0.01 <0.01

ICAP Scan

Ag, Silver <0.05 <0.05 <0.05 <0.05
_.

AI, Aluminum <0.05 <0.05 <0.05 <0.05

As, Arsenic <0.10 <0.10 <0.10 <0.10
~

Au, Gold <0.05 <0.05 <0.05 <0.05

B, Boron <0.05 <0.05 <0.05 <0.05
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TABLE 4.1 - CONTINUED

- Date

1/13/81 5/20/81 6/18/81 6/30/81

Laboratory Parameters
(1)(3) (Cont1d)

Ba, Barium <0.05 <0.05 0.07 0.11

Bi, Bismuth <0.05 <0.05 <0.05 0.19

Ca, Calcium 36 13 16 19

Cd, Cadmium <0.01 <0.01 <0.01 <0.01

Co, Cobalt <0.05 <0.05 <0.05 <0.05

Cr, Chromium <0.05 <0.05 <0.05 <0.05

Cu, Copper <0.05 <0.05 <0.05 <0.05
~

Fe, Iron <0.05 0.08 0.05 0.07

Hg, Mercury <0.10 <0.10 <0.10 <0.10
~ K, Potassium 2 1.6 2.0 2.1

Mg, Magnesium 7.6 1.7 2.0 2.8

,- Mn, Manganese <0.05 <0.05 <0.05 <0.05

Mo, Molybdenum <0.05 <0.05 <0.05 <0.05

Na, Sodium 6.6 2.0 3.3 4.6

Ni, Nickel <0.05 <0.05 <0.05 <0.05

Pb, Lead <0.05 <0.05 <0.05 <0.05

Pt, Platinum <0.05 <0.05 <0.05 <0.05

Sb, Antimony <0.10 <0.10 <0.10 <0.10

Se, Selenium <0.10 <0.10 <0.10 <0.10

Si, Silicon 5.0 1.7 2.0 2.6

~ Sn, Tin <0.10 <0.10 <0.10 <0.10

Sr, Strontium 0.13 <0.05 0.06 0.07

Ti, Titanium <0.05 <0.05 <0.05 <0.05
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TABLE 4.1 - CONTINUED

Date """"
1/13/81 5/20/81 6/18/81 6/30/81

(1 )(3) (Cont1d)
~

Laboratory Parameters

IJ';J";.

W, Tungsten 0.4 <1.0 <1.0 <1.0

V, Vanadium <0.05 <0.05 <0.05 <0.05

Zn, Zinc <0.05 <0.05 0.07 <0.05 -
Zr, Zirconium <0.05 <0.05 <0.05 <0.05

(1) Table values are mg/l unless noted otherwise.

(2) All values for free CO2 determined from nomograph on p. 297 of
Standard Method, 14th edition.

(3) Samples for all parameters except chemical oxygen demand, dissolved
and suspended solids, and turbidity were filtered.

(4) Hardness calculated by R&M personnel.
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TABLE 4.2

R&M CONSULTANTS, INC.

1981 WATER QUALITY DATA - SUSITNA RIVER

AT VEE CANYON

Laboratory Parameters
(1)(3)

""..

Ammonia Nitrogen 0.27 0.09 0.11 <0.05 0.09

Orgclnic Nitrogen 0.52 0.48 0.63 0.45 0.08

Kjeldahl Nitrogen 0.79 0.57 0.74 0.45 0.17

Nitrate Nitrogen 0.13 <0.10 <0.10 <0.10 <0.10

""""
Nitrite Nitrogen <0.01 <0.01 <0.01 <0.01 <0.01

Total Nitrogen 0.92 0.57 0.74 0.45 0.17

°rtho- Phosphate <0.01 <0.01 <0.01 <0.01 0.02- Total Phosphorus <0.05 0.08 <0.05 <0.05 <0.05

Alkalinity, as CaC03
44 46 40 60
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TABLE 4.2 - CONTINUED -,
Date Sampled

8/2/81 8/3/81 8/3/81 9/15/81 10/7/81

(1)(3) ""'"Laboratory Parameters

(continued)

""'"
Chemical Oxygen Demand 27 39 20 8 8

Chloride <1.0 <1.0 <1.0 6 16 ~I

Conductivity, umhos/cm @ 25°C

True Color, Color Units 150 150 175 50 30

Hardness, as CaC0
3
(4) 51 51 51 72 78

Sulfate 4 2 2 8 11
~

Total Dissolved Solids 90 105 91 120 143

Total Suspended Solids 1150 870 745 40 14

Turbidity, NTU 108 120 112 8.7 2.5

Uranium <0.05 <0.05 <0.05 <0.05 <0.05

Radioactivity, Gross Al pha I pCi/1 5.0±2.5 """
Total Organic Carbon 15 20 13

Total Inorganic Carbon 54 56 49 60
~

Organic Chemicals

Endrin <0.0002

Lindane <0.004

Methoxychlor <0.1

Toxaphene <0.005 ~"

2, 4-0 <0.1

2, 4, 5-TP Silvex <0.01 ~

ICAP Scan

Ag, Silver <0.05 <0.05 <0.05 <0.05 <0.05
~,

AI, Aluminum <0.05 <0.05 <0.05 <0.05 <0.05

As, Arsenic <0.10 < O. 10 <0.10 <0.10 <0.10

Au, Gold <0.05 <0.05 <0.05 <0.05 <0.05

B, Boron <0.05 <0.05 <0.05 <0.05 <0.05
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TABLE 4.2 - CONTINUED

f~ Date Sampled

8/2/81 8/3/81 8/3/81 9/15/81 10/7/81

flY......
(1)(3)

Laboratory Parameters

(continued)
,~

Ba, Barium 0.12 0.10 0.10 <0.05 <0.05
.- Bi, Bismuth <0.05 <0.05 <0.05 <0.05 <0.05

Ca, Calcium 17 17 17 23 25

Cd, Cadmium <0.01 <0.01 <0.01 <0.01 <0.01

Co, Cobalt <0.05 <0.05 <0.05 <0.05 <0.05

Cr, Chromium <0.05 <0.05 <0.05 <0.05 <0.05
,~

Cu, Copper <0.05 <0.05 <0.05 <0.05 <0.05

Fe, Iron 0.13 0.10 0.08 <0.05 <0.05

Hg, Mercury <0.10 <0.10 <0.10 <0.10 <0.10

K, Potassium 1.9 1.9 1.7 2 9.0

Mig, Magnesium 2.1 2.0 2.1 3.4 3.8

Min, Manganese <0.05 <0.05 <0.05 <0.05 <0.05

Mlo, Molybdenum <0.05 <0.05 <0.05 <0.05 <0.05

Na, Sodium 2.7 2.5 2.6 5.1 6.3

Ni, Nickel <0.05 <0.05 <0.05 <0.05 <0.05
rm-,

Pb, Lead <0.05 <0.05 <0.05 <0.05 <0.05

Pt, Platinum <0.05 <0.05 <0.05 <0.05 <0.05

Sb, Antimony <0.10 .<0.10 <0.10 <0.10 <0.10

Se, Selenium <0.10 <0.10 <0.10 <0.10 <0.10

Si, Silicon 2.2 2.2 2.4 3.2 3.7

Sn, Tin <0.10 <0.10 <0.10 <0.10 <0.10

Sr, Strontium 0.06 <0.05 0.06 0.08 0.06

Ti, Titanium <0.05 <0.05 <0.05 <0.05 <0.05

,-
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TABLE 4.2 - CONTINUED -
Date Sampled ""'"

8/2/81 8/3/81 8/3/81 9/15/81 10/7/81

~

Laboratory Parameters (1)(3)

(continued)
~

W, Tungsten <1.0 <1.0 <1.0 <1.0 <1.0

V, Vanadium <0.05 <0.05 <0.05 <0.05 <0.05 """'"
Zn, Zinc <0.05 <0.05 <0.05 <0.05 <0.05

Zr, Zirconium <0.05 <0.05 <0.05 <0.05 <0.05 ~

(1) Table values are mgjl unless noted otherwise.

(2) All values for free CO2 determined from nomograph on p. 297 of
Standard Method, 14th edition.

(3) Samples for all parameters except chemical oxygen demand, dissolved
and suspended solids, and turbidity were filtered.

(4) Hardness calculated by R&M personnel.

-

~!
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TABLE 4.3

R&M CONSULTANTS, INC.

1981 WATER QUALITY DATA - SUSITNA RIVER

AT GOLD CREEK

NOTE; Dash indicates data not available.

~

Date

1/14/81 5/27/81 5/27/81 6/17/81

(A) (8)

1- Field Parameters (1)

Dissolved Oxygen 13.3 11.2 11.5

Percent Saturation 101 102 101

pH, pH Units 7.1 6.7 6.4 7.7

Conductivity, umhos/cm @ 25°C 249 105 106 126

Temperature, °C 0.3 10.5 10.3 12.8- Free Carbon Dioxide (2) 20.0 3.0

Alkalinity, as CaC03
74 64

Settleable Solids, ml/I «0.1 «:0.10 <0.10 «::0.10

Discharge c. f. s. 14,400 14,400 17,700

Laboratory Parameters (1 )(3)

~

Ammonia Nitrogen <0.05 <0.05 0.08 0.09

Organic Nitrogen 0.81 0.34 0.27 0.39
pqo Kjeldahl Nitrogen 0.81 0.34 0.35 0.48

Nitrate Nitrogen 0.18 <0.10 <0.10 <0.10

Nitrite Nitrogen <0.01 <0.01 <0.01 <0.01

Total Nitrogen 0.99 0.34 0.35 0.48

Ortho-Phosphate <0.01 <0.01 <0.01 <0.01

Total Phosphorus <0.01 0.08 <0.05 <0.05

Al kalinity, as CaC03
----
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TABLE 4.3 - CONTINUED

.....,

....

-
Date ~

1/14/81 5/27/81 5/27/81 6/17/81

(A) (8)
~

Laboratory Parameters (1 )(3) (Cont'd) -,
Chemical Oxygen Demand 16 8 12 12

Chloride 29 10 6 5

Conductivity, umhos/cm @ 25°C

True Color, Color Units 10 15 10 5

Hardness, as CaC0
3

(4) 121 43 43 52

Sulfate 16 6 5 5
~,

Total Dissolved Solids 188 90 87 98

Total Suspended Solids <1.0 56 49 120

Turbidity, NTU 0.30 15 19 31
~,

Uranium <0.05

Radioactivity, Gross Alpha, pCi/1 2.0±0.4 -
Total Organic Carbon 39 15 25 41

Total Inorganic Carbon 90 41 44 45

Organic Chemicals

Endrin <0.0002

Lindane <0.004

Methoxych lor <0.1

Toxaphene <0.005 -.

2, 4-0 <0.1

2, 4, 5-TP Silvex <0.01 ~-l.

ICAP Scan

Ag, Silver <0.05 <0.05 <0.05 <0.05
~

AI, Aluminum <0.05 <0.05 <0.05

As, Arsenic <0.1 <0.10 <0.10 <0.10
~

Au, Gold <0.05 <0.05 <0.05 <0.05

B, Boron <0.05 <0.05 <0.05 <0.05
~
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TABLE 4.3 - CONTINUED

Date

1/14/81 5/27/81 5/27/81 6/17/81

(A) (B)

Laboratory Parameters (1 )(3) (Cont'd)

,.".
Ba, Barium 0.05 0.07 0.05 0.06

Bi, Bismuth 0.07 <0.05 <0.05 <0.05

Cal Calcium 32 14 14 15

Cd, Cadmium <0.01 <0.01 <0.01 <0.01

Co, Cobalt <0.05 <0.05 <0.05 <0.05

Cr, Chromium <0.05 <0.05 <0.05 <0.05
I~~

CUI Copper <0.05 <0.05 <0.05 <0.05

Fe, Iron <0.05 0.07 <0.05 2.0

Hg, Mercury <0.1 <0.10 <0.10 <0.10

K, Potassium 2.0 1.9 1.8 2.0

Mg, Magnesium 10 2.0 2.0 2.6

Mn, Manganese <0.05 <0.05 <0.05 <0.05

Mo, Molybdenum <0.05 <0.05 <0.05 <0.05

. Na, Sodium 13 4.1 3.9 3.8

Ni, Nickel <0.05 <0.05 <0.05 <0.05

Pb, Lead <0.05 <0.05 <0.05 <0.05

Pt, Platinum <0.05 <0.05 <0.05 <0.05

Sb, Antimony <0.10 <0.10 <0.10 <0.10

Se, Selenium <0.10 <0.10 <0.10 <0.10

Si, Silicon 5.0 2.5 2.4 5.9

Sn, Tin <0.10 <0.10 <0.10 <0.10

Sr, Strontium 0.19 0.07 0.06 0.06

Ti, Titanium <0.05 <0.05 <0.05 0.11

.....
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TABLE 4.3 - CONTINUED

Date

1/14/81 5/27/81 5/27/81 6/17/81

(A) (8)

Laboratory Parameters (1 )(3) (Cont1d)

W, Tungsten <1.0 <1.0 <1.0 <1.0

V, Vanadium <0.05 <0.05 <0.05 <0.05

Zn, Zinc <0.05 <0.05 <0.05 <0.05

Zr, Zirconium <0.05 <0.05 <0.05 <0.05

(1) Table values are mg/l unless noted otherwise.

(2) All values for free CO2 determined from nomograph on p. 297 of
Standard Method, 14th edition.

(3) Samples for all parameters except chemical oxygen demand, dissolved
and suspended solids, and turbidity were filtered.

(4) Hardness calculated by R&M personnel.

(A) Grab sampling method.

(B) Depth - integrated sampling method.

_.

~,

~I

~I

~,

-
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TABLE 4.4

R&M CONSULTANTS, INC.

1981 WATER QUALITY DATA - SUSITNA RIVER

AT GOLD CREEK

>-
NOTE: Dash indicates data not available.

Date Sampled

6/30/81 7/1/81 8/2/81 8/3/81 9/14/81 10/8/81
~

Field Pal~ameters (1)

"""
Dissolved Oxygen 13.4 13.4 12.5 13.2 12.8 14.1

Percent Saturation 114 116 113 115 107 101
~

pH, pH Units 7.0 7.3 7.5 7.3 7.4 7.2

Conductivity, umhos/cm @ 25°C 98 109 75 91 144 162

""'" Temperature, °C 7.3 8.6 9.3 9.2 6.8 0.8

Free Carbon Dioxide (2) 8.6 3.3 4.8 9.0

Alkalinity, as CaC0
3 33 25 45 46

Settleable Solids, mill 0.1 <0.1 <0.1 0.60 «0.1 «0.1

,~
Discharge c.f.s. 24,550 21,700 51,100 46,000 12,600 6,300

Laboratory Parameters
(1)(3)

.-

Ammonia Nitrogen 0.07 0.08 <0.05 <0.05 < 0.05 0.52,- Organic Nitrogen 0.48 0.39 0.63 0.67 0.74 0.47

Kje/dahl Nitrogen 0.55 0.47 0.63 0.67 0.74 0.99

Nitrate Nitrogen 0.22 0.17 0.32 0.18 <0.10 <0.10

Nitrite Nitrogen <0.01 <0.01 <0.01 <0. 01 < 0.01 <0.01

I"-
Total Nitrogen 0.77 0.64 0.95 0.85 0.74 0.99

Ortho" Phosphate < 0.01 0.10 <0.01 <0.01 < 0.01 0.02

Total Phosphorus 0.12 0.24 0.07 <0.05 <0.05 <0.05
~~

AI kalinity, as CaC03
28 36
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TABLE 4.4 - CONTINUED

Date Sampled

6/30/81 7/1/81 8/2/81 8/3/81 9/14/81 10/8/81

(1)(3) -Laboratory Parameters

(continued)
~

Chemical Oxygen Demand 24 12 23 24 18 2

Chloride 4 5 <1 <1 8 14 ~

Conductivity, umhos/cm @ 25°C

True Color, Color Units 30 20 90 110 50 40
""'"

Hardness, as CaC0
3

(4) 40 47 31 43 62 68
Sulfate 5.5 5.2 1.5 2.4 6.2 9.5

~

Total Dissolved Solids 68 79 63 96 99 118

Total Suspended Solids 140 68 490 1255 57 7.7

Turbidity, NTU 29 18 64 86 14 1.2

Uranium <0.05 <0.05 <0.05 <0.05

Radioactivity, Gross Alpha, pCi/1 5.5±2.5

Total Organic Carbon 20 10 16 14 33 34

Total Inorganic Carbon 41 44 34 44 61
~

Organic Chemicals

Endrin <0.0002 <0.0002
~,

Lindane <0.004 <0.004

Methoxychlor <0.1 <0.1

Toxaphene <0.005 <0.005 -
2, 4-D <0.1 <0.1

2, 4, 5-TP Silvex <0.01 <0.01

ICAP Scan

Ag, Silver <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

AI, Aluminum <0.05 <0.05 <0.05 0.08 <0.05 <0.05

As, Arsenic <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Au, Gold <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

B, Boron <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
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TABLE 4.4 - CONTINUED

Date Sampled

6/30/81 7/1/81 8/2/81 a/3/81 9/14/81 10/8/81

Laboratory Parameters
(1)(3)

(continued)
~

Ba, Barium 0.09 0.10 0.09 0.11 0.11 <0.05

Bi 1 Bismuth <0.05 <0.05 <0.05 0.19 <0.05 <0.05

Ca, Calcium 13 14 10 14 20 22

Cd, Cadmium <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Co, Cobalt <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Cr, Chromium <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Cu, Copper <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Fe, Iron 0.07 0.07 0.10 0.07 <0.05 <0.05

Hg, Mercury <0.01 <0.10 ~0.10 <0.10 <0.10 <0.10

K" Potassium 1.4 1.5 1.3 1.9 2.0 2.4

Mg, Magnesium 1.8 2.8 1.4 1.9 2.9 3.2

IVIn, Manganese <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

/'?IllIiiI'I Mo, Molybdenum <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Nla, Sodium 3.8 4.3 2.8 3.4 6.2 7.4

Nli, Nickel <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Pb, Lead <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Pt, Platinum <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Sb, Antimony <0.10 <0.10 <0.10 <0.10 <0.10 < 0.10

Se 1 Selenium <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Si, Silicon 2.6 2.8 2.6 2.7 3.4 3.9

Sn, Tin <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

~
Sr, Strontium 0.06 <0.06 <0.05 0.06 0.09 0.10

Ti, Titanium <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
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TABLE 4.4 - CONTINUED

(1) Table values are mgtl unless noted otherwise.

(2) All values for free CO2 determined from nomograph on p. 297 of
Standard Method~ 14th edition.

(3) Samples for all parameters except chemical oxygen demand~ dissolved
and suspended solids» and turbidity were filtered.

(4) Hardness calculated by R&M personnel.
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TABLE 4.5

R&M CONSULTANTS, INC.

SUSPENDED SEDIMENT ANALYSIS

SUSITNA RIVER AT VEE CANYON

Date: January 13, 1981

Water Temperature: 0.1 °C

Instantaneous Discharge: 5000 c.f.s.

Sample No. Time Station Sediment (mg/I. )

10 2:20 p.m. Left Bank 0.1
11 2:30 p.m. Center 1.0
12 2:35 p.m. Right Bank 1.7

Average 0.93

Particle Distribution
%by Size

Size
(Microns) Sample: 11 Sample: Sample: Average

< 10 98.7 98.7
10-20 0.9 0.9

~

25-50 0.3 0.3
50-100 0.1 0.1
>100 0.0 0.0

Suspended Sediment Discharge (Tons/Day) : 12
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TABLE 4.6

R&M CONSULTANTS, INC.

SUSPENDED SEDIMENT ANALYSIS

SUSITNA RIVER AT VEe CANYON

Date: May 20, 1981

Water Temperature: 6.5°C

Instantaneous Discharge: 9810 c.f.s.

REW:

LEW:

00+05

04+00

-

Sample No. Time Station Sediment (mg/I.)

1 4:34 p.m. 00+50 150
2 00+75 130
3 01+00 120
4 01+25 120
5 01+50 140 ~

6 01+75 120
7 02+00 130
8 02+25 130
9 02+50 120

10 02+75 140
11 03+00 140
12 03+25 130
13 03+50 150
14 5:25 p. m. 03+75 130

Average 132

Particle Distribution
% by Size

Size
(Microns) Sample: 4 Sample: 8 Sample: 11

< 10 97.42 97.77 97.78
10-20 1.74 1.69 1.54
20-50 0.72 0.46 0.47
50-100 0.10 0.08 0.19
>100 0.02 0.00 0.02

Suspended Sediment Discharge (Tons/Day) : 3,483

Average

97.66
1.66
0.55
0.12
0.10
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TABLE 4.7

R&M CONSULTANTS, INC.

SUSPENDED SEDIMENT ANALYSIS

SUSITNA RIVER AT VEE CANYON

Date: June 18, 1981

Water Temperature: 11. 9°C

Instantaneous Discharge: 11,600 c.f.s.

REW:

LEW:

04+25

00+00

Sample No. Time Station Sediment (mg/I.)

1 2:30 p. m. 00+50 300
2 00+75 310
3 01+00 310
4 01+25 300

I~ 5 01+50 310
6 01+75 300
7 02+00 300
8 02+25 310
9 02+50 340

10 02+75 320
11 03+00 340
12 03+25 320
13 03+50 320
14 3:15 p.m. 03+75 350

Average 316

~

Particle Distribution
%by Size

Size,,,...
(Microns) Sample: 4 Sample: 8 Sample: 11 Average

<10 97.88 98.49 99.05 98.51
10-20 1.70 1.19 0.62 1.17
20-50 0.39 0.25 0.23 0.29
50-100 0.03 0.06 0.08 0.06

~
>100 0.00 0.01 0.02 0.01

Suspended Sediment Discharge (Tons/Day) : 9,860
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TABLE 4.8

R&M CONSULTANTS, INC.

SUSPENDED SEDIMENT ANALYSIS

SUSITNA RIVER AT VEE CANYON

Date: June 30,1981

Water Temperature: 7. 9°C

Instantaneous Discharge: 13,700 c.f.s.

REW:

LEW:

04+00

00+00

~

Sample No. Time Station Sediment (mg/J. )

1 6:00 p.m. 00+15 140
2 00+40 160
3 00+80 195
4 01+20 180 ~

5 01+60 J60
6 02+00 200
7 02+40 180

""'"8 02+80 190
9 03+20 160

10 6:30 p.m. 03+60 150

Average 172

-
Particle Distribution

%by Size

Size
(Microns) Sample: 3 Sample: 6 Sample: 9 Average

<10 98.26 97.14 97.95 97.78
10-20 1.48 2.55 1.90 1.98
20-50 0.23 0.22 0.11 0.19
50-100 0.01 0.08 0.01 0.03
>100 0.02 0.01 0.03 0.02

Suspended Sediment Discharge (Tons/Day) : 6,339 -
susi9/j 4 - 24



TABLE 4.9

R&M CONSULTANTS, INC.

SUSPENDED SEDIMENT ANALYSIS

SUSITNA RIVER AT VEE CANYON

Date: August 2, 1981

Water Temperature: 8.1°C

Instantaneous Discharge: 26,375 c.f.s.

REW:

LEW:

04+15

00+00

Sample No. Time Station Sediment (mg/t. )- 1 4:00 p.m. 00+15 600
2 00+40 710
3 00+80 905-- 4 01+20 850
5 01+60 840
6 02+00 930
7 02+40 960
8 02+80 860
9 03+20 840

10 4:45 p.m. 03+60 830

Average 839

Particle Distribution
%by Size

Size
(Microns) Sample: 3 Sample: 6 Sample: 9

<10 91.82 93.22 94.90
10-20 6.02 4.85 4.04
20-50 1.77 1.62 0.93
50-100 0.26 0.26 0.07
>100 0.13 0.05 0.06

Average

93.31
4.97
1.44
0.20
0.08

Suspended Sediment Discharge (Tons/Day): 59,526
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TABLE 4.10

R&M CONSULTANTS, INC.

SUSPENDED SEDIMENT ANALYSIS

SUSITNA RIVER AT VEE CANYON

Date: August 3, 1981

Water Temperature: 8.1 °C

Instantaneous Discharge: 29,420 c.f.s.

REW:

LEW:

04+15

00+00
-
-
""'"

Sample No. Time Station Sediment (mg/I.)
-~

1 8:00 a.m. 00+15 805
2 00+40 860
3 00+80 705
4 01+20 705
5 01+60 770
6 02+00 790
7 02+40 750 ..
8 02+80 760
9 03+20 725

10 8:45 a.m. 03+60 680

Average 755

~-

Particle Distribution
% by Size

Size
(Microns) Sample: 3 Sample: 6 Sample: 9

<10 95.54 95.59 94.54
10-20 3.39 3.35 3.64
20-50 0.92 0.91 1.42
50-100 0.08 0.08 0.29
>10 0.07 0.07 0.11

Suspended Sediment Discharge (Tons/Day): 59,750

Average

95.22
3.46
1.08
0.15
0.08
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TABLE 4.11

R&M CONSULTANTS, INC.

SUSPENDED SEDIMENT ANALYSIS

SUSITNA RIVER AT VEE CANYON

Date: August 3 , 1981

Water Temperature: 9.8°C

Instantaneous Discharge: 28,000 c. f. s.

REW:

LEW:

04+15

00+00

-
Sample No. Time Station Sediment (mg/I.)

1 2:30 p.m. 00+15 730
2 00+40 545
3 00+80 590
4 01+20 510
5 01+60 720
6 02+00 670

~ 7 02+40 550
8 02+80 595
9 03+20 570

10 3:15 p.m. 03+60 675

Average 616

.....

Particle Distribution
%by Size

Size
(Microns) Sample: 3 Sample: 6 Sample: 9

< 10 93.69 95.55 95.32
10-20 5.02 3.60 3.59
20-50 1.03 0.69 0.82
50-100 0.21 0.13 0.21
>100 0.05 0.03 0.06

Average

94.85
4.07
0.85
0.18
0.05

Suspended Sediment Discharge (Tons/Day): 46,400
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TABLE 4.12

R&M CONSULTANTS, INC.

SUSPENDED SEDIMENT ANALYSIS

SUSITNA RIVER AT VEE CANYON

Date: September 15, 1981

Water Temperature: 5.9°C

Instantaneous Discharge: 7790 c.f.s.

REW:

LEW:

04+10

00+00

-

-

Sample No. Time Station Sediment (mg/I. )

1 12:45 p.m. 00+40 54
2 00+80 50
3 01+20 44
4 01+60 43
5 02+00 49
6 02+40 46
7 02+80 62
8 03+20 32
9 1 :30 p. m. 03+60 44

Average 47

Particle Distribution
%by Size

-

Size
(Microns)

<10
10-20
20-50
50-100
100-250
250-500

>500

Sample: 3

97.60
1.65
0.47
0.06
0.10
0.12
0.00

Sample: 6

97.53
2.03
0.28
0.04
0.07
0.00
0.00

Sample: 9

96.90
2.61
0.26
0.04
0.12
0.07
0.00

Average

97.34
2.10
0.34
0.05
0.10
0.08
0.00

Suspended Sediment Discharge (Tons/Day): 985
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TABLE 4.13

R&M CONSULTANTS, INC.

SUSPENDED SEDIMENT ANALYSIS

SUSITNA RIVER AT GOLD CREEK

Date: January 14, 1981

Water Temperature: 0.3°C

Instantaneous Discharge: NA

Particle Distribution
%by Size

Size
(Microns)

<10
10-20
20-50
50-100
>100

Sample: 4

80.0
7.5
9.2
2.5
0.8

Sample: Sample: Average

80.0
7.5
9.2
2.5
0.8

Suspended Sediment Discharge (Tons/Day): NA
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TABLE 4.14

R&M CONSULTANTS, INC.

SUSPENDED SEDIMENT ANALYSIS

SUSITNA RIVER AT GOLD CREEK

Date: May 27, 1981

Water Temperature: 10.5°C

Instantaneous Discharge: 14,400 c. f .s.

REW:

LEW:

04+34

00+56 -
-

Sample No. Time Station Sediment (mg/I. )

1 4:11 p.m. 00+90 73
2 01+18 71
3 01+46 64 ~

4 01+74 69
5 02+02 71
6 02+30 75
7 02+58 69
8 02+86 68
9 03+14 64

10 03+42 51 -11 03+70 53
12 4:40 p.m. 03+98 49

~

Average 65

~,

Particle Distribution
% by Size

Size
(Microns) Sample: 4 Sample: 7 Sample: 10 Average -.

<10 97.94 97.29 97.94 97.72
10-20 1.62 2.23 1.62 1.82 ~~

20-50 0.36 0.46 0.36 0.36
50-100 0.05 0.02 0.05 0.04

> 100 0.03 0.00 0.03 0.02 -
Suspended Sediment Discharge (Tons/Day) : 2,520

~
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TABLE 4015

R&M CONSULTANTS, INCo

SUSPENDED SEDIMENT ANALYSIS

SUSITNA RIVER AT GOLD CREEK

Date: June 17, 1981

Water Temperature: 1208°C

Instantaneous Discharge: 17,700 cofoso

REW: 04+13

LEW: 00+00



TABLE 4.16
R&M CONSULTANTS 1 INC.

SUSPENDED SEDIMENT ANALYSIS
SUSITNA RlVER AT GOLD CREEK

Date: June 30, 1981

Water Temperature: 7.3°C

Instantaneous Discharge: 24,550 c.f.s.

REW;

LEW:

04+14

00+00

-

-

~

Sample No. Time Station Sediment (mg/I. ) -
1 8: 00 a.m. 00+84 230
2 01+26 190
3 01+68 190 -4 02+10 210
5 02+52 180
6 02+94 160
7 03+36 150
8 03+78 160
9 10: 00 a. m. 04+20 150 -Average 180
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TABLE 4.17

R&M CONSULTANTS, INC.

SUSPENDED SEDIMENT ANALYSIS

SUSITNA RIVER AT GOLD CREEK

Date: July 1, 1981

Water Temperature: 8.6°C

Instantaneous Discharge: 21,900 c.f.s

REW:

LEW:

03+90

00+00

~

Sample No. Time Station Sediment (mg/I. )

1 1 :00 a.m. 00+40 100
2 00+70 100
3 01+00 100

.~

4 01+30 110
5 01+60 100
6 01+90 110
7 02+20 105
8 02+50 110
9 02+80 94

10 03+10 99
11 1 :45 a. m. 03+40 74

Average 100-
Particle Distribution

%by Size

-

Size
(Microns) Sample: 3 Sample: 6 Sample: 9 Average

< 10 97.04 97.73 96.82 97.20
10-20 2.74 1.81 2.87 2.47
20-50 0.19 0.33 0.28 0.27
50-100 0.02 0.04 0.01 0.02
>100 0.01 0.09 0.02 0.04

Suspended Sediment Discharge (Tons/Day): 5,900
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TABLE 4.18

R&M CONSULTANTS, INC.

SUSPENDED SEDIMENT ANALYSIS

SUSITNA RJVER AT GOLD CREEK

Date: August 2, 1981

Water Temperature: 9.2°C

Instantaneous Discharge: 51,000 c. f. s.

REW:

LEW:

04+20

00+00

-

-
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TABLE 4.19

R&M CONSULTANTS, INC.

SUSPENDED SEDIMENT ANALYSIS

SUSITNA RIVER AT GOLD CREEK

Date: August 3, 1981

Water Temperature: 9.2°C

Instantaneous Discharge: 46,000 c.f.s.

REW:

LEW:

04+20

00+00



TABLE 4.20

R&M CONSULTANTS 1 INC.

SUSPENDED SEDIMENT ANALYSIS

SUSITNA RIVER AT GOLD CREEK

Date: September 141 1981

Water Temperature: 6.8°C

Instantaneous Discharge: 12 1 600 c. f .5.

REW:
LEW:

03+78

00+00

~,

-
-

Sample No. Time Station Sediment (mg/I. )

1 1 :00 p.m. 00+84 45
2 01+12 75
3 01+40 94
4 01+48 112
5 01+96 84
6 02+24 47
7 02+52 67
8 02+80 42
9 03+08 72

10 1 :30 p.m. 03+36 47

Average 69

Particle Distribution
%by Size

Size
(Microns) Sample: 2 Sample: 5 Sample: 8 Average

<10 97.60 96.51 97.16 97.09
10-20 1.63 2.85 2.18 2.22
20-50 0.39 0.44 0.60 0.48
50-100 0.18 0.01 0.03 0.07
100-250 0.13 0.16 0.01 0.10
250-500 0.07 0.02 0.01 0.03
>500 0.00 0.01 0.01 0.01

Suspended Sediment Discharge (Tons/Day): 2 1 340

-

-
--

-
susi9/j 4 - 36



TABLE 4.21

R&M CONSULTANTS, INC.

AND U.S. GEOLOGICAL SURVEY

1981 BEDLOAD TRANSPORT DATA1

-
-

Sampling Site
U.S.G.S. Gauge

Gold Creek

Chulitna2

Talkeetna

Sunshine

Gold Creek

Chulitna

Talkeetna

Sunshine

Gold Creek

Chulitna

Talkeetna

Sunshine

Date

July 22

July 22

July 21

July 22

August 26

August 25

August 25

August 26

September 28

September 29

September 29

September 30

Bedload Transport
Tons/Day

2180

3450

1940

3520

380

5000

800

4520

1

3820

30

400

Discharge
c.f.s.

37,200

31,900

16,800

89,000

25,900

22,500

9,900

61,900

8,540

6,000

2,910

19,100

1. Provisional data only.

2. Bedload sample obtained downstream of gauging station .

.-
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TABLE 4.22

SEDIMENT DISCHARGE, SUSITNA RIVER AT GOLD CREEK -
-Water Suspended Sediment

Streamflow Temperature Concentration Discharge
Date (c.f.s.) (OC) (mg/I) (tons/day) -

10/16/80 7,000 0.0 7.8 147

1/14/81 NA1 0.3 8.4 NA -
5/27/81 14,400 10.5 65 2,520 -6/3/81 27,900 7.3 180 12,060

6/17/81 17,700 12.8 151 7,190 -
7/1/81 21,900 8.6 100 5,900

8/1/81 51,000 9.2 420 57,600 ~

8/3/81 46,000 9.2 810 100,000
~

9/14/81 12,600 6.8 69 2,340

""'"

1 NA I = Not available.

--
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TABLE 4.23

SEDIMENT DISCHARGE, SUSITNA RIVER AT VEE CANYON
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-
-

-

-

5 - SUMMARIES OF U.S.G.S. AND R&M DATA

This section contains a compilation of existing U. S. Geological
Survey water quality data collected at 5 sites on the Susitna
River. Tables 5.1 to 5.7 list the maximum, minimum and mean
values for parameters measured at U.S.G.S. stations Denali, Vee
Canyon, Gold Creek, Sunshine, and Susitna Station. R&M data
have been summarized in a similar format for comparision of
values. It should be noted, when comparing values, that the R&M
data are collected during specific streamflow events which are of
particular importance to fisheries and reservoir studies, and that
some values may represent extremes. U.S.G.S. measurements are
taken at a fixed time interval at Gold Creek and only periodically
at the other stations. Therefore, the number of measurements,
timing and specific parameters measured will vary from year to
year at any given station.

The R&M Field Data Index, revised in July 1981, identifies data
that have been collected by the U.S.G.S. and other agencies on
the Susitna River and its tributaries. Names of sites and periods
of record are given for locations where water quality, water
temperature, and suspended sediment data are available.

susi11/x 5 - 1
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TABLE 5.1

WATER QUALITY DATA SUMMARY

SUSITNA RIVER

-
-
-

Agency:

Station:

Elevation:

u.s. Geological Survey
HR. DENALI - 1957-1981
2440 FT.

Summer/Winter

....

-

Field Parameters (1)

Dissolved Oxygen

Percent Saturation

pH, pH Units

Conductivity, umhos/cm @ 25°C

Temperature, °C

Free Carbon Dioxide

Alkalinity t as caC03
Settleable Solids, mill

Laboratory Parameters (1)

Ammon ia Nitrogen

Organic Nitrogen

Kjeldahl Nitrogen

Nitrate Nitrogen

Nitrite Nitrogen

Total Nitrogen

Ortho-Phosphate

Total Phosphorus

AI kalinlty t as Caco3
Chemical Oxygen Demand

Chloride

Maximum

7.8/7.6

205/467

10.5/­
5.8/25
68/161

.09/-

11.0/30.0

5.2

Minimum

7.1/7.1
121/194

0.5/­
1.5/4.5
42/57

.00/-

2.0/3.8

Mean

7.5/7.4
157/349

5.5/­
3.2/10/8
54/116

/ .05/-

4.8/19.0

Number
Obser­
vations

15/4
18/4

50/­
11/4
11/4

15/ -

11/4

-.

-

-

-
....,

-
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TABLE 5.1 CONTINUED

Summer/Wintar

-

-

-
-

(1)
Laboratory Parameters

(continued)

Conductivity, umhos/cm @ 25°C

True Color, Color Units

Hardness, as CaC0
3

Sulfate

Total Dissolved Solids

Total Suspended Solids

Turbidity, NTU

Uranium

Radioactivity, Gross Alpha, pCi/1

Total Organic Carbon

Total Inorganic Carbon

Organic ChemicaJs

Endrin

Lindane

Methoxychlor

Toxaphene

2, 4-0

2, 4, 5-TP Silvex

ICAP Scan

Ag, Silver

AI, Aluminum

As, Arsenic

Au, Gold

S, Boron

Sa, Barium

Bi, Bismuth

Ca, Calcium

Cd, Cadmium

Co, Cobalt

Cr, Chromium

CU, Copper

Maximum

87/181

23/39

120/270

5690/­

350/-

29/51

Minimum

50/84

9/31

72/109

5/­

20/-

17/23

Mean

64/139

15/36

91/204

1004/­

176/-

21/40

Numbe
Obser­
vatiom

11/4

11/4

11/4

58/­

8/-

11/4
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TABLE 5.1 CONTINUED

Summer/Winter

Maximum Minimum Mean

Number
Obser­
vations

Laboratory Parameters
(1 )

(continued)

Fe, Iron 4.0/.06 .03/0 1. 0/.02 11/4
Hg, Mercury

K, Potassium 3.0/6.6 1.3/3.6 2.5/5.8 11/4
Mg, Magnesium 3.8/16 1.7/6.2 3.1/9.3 11/4
Mn, Manganese .06/.02 0/0 .009/.01 10/3
Mo, Molybdenum

Na, Sodium 10/23 2.1/3.8 4.3/15 11/4
Ni, Nickel

Pb, Lead

Pt, Platinum

Sb, Antimony

Se, Selenium

Si, Silicon

Sn, Tin

Sr, Strontium

Ti, Titanium

W, Tungsten

V, Vanadium

Zn, Zinc

Zr, Zirconium

(1) Table values are mg/l unless noted otherwise.

5.4
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-
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TABLE 5.2

WATER QUALITY DATA SUMMARY

SUSITNA RIVER

-

-

Agency:

Station:

Elevation:

u.s. Geological Survey
VEE CANYON 1962 - 1981
1900 FT.

5.5
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TABLE 5.2 CONTINUED

Summer Values Only

40 5 14 9

76 42 62 10
18 7.5 14 10 -110 66 90 10

2790 34 773 38

Laboratory Parameters (1)

(continued)

Conductivity, umhos/cm @ 25°C

True Color, Calor Units

Hardness, as CaCo3
Sulfate

Total Dissolved Solids

Total Suspended Solids

Turbidity, NTU

Uranium

Radioactivity, Grass Alpha, pCi!t

Total Organic Carbon

Total Inorganic Carbon

Organic Chemicals

Endrin

Lindane

Methoxychlor

Toxaphene

2, 4-0

2, 4, 5-TP Silvex

ICAP Scan

Ag, Silver

AI, Aluminum

As, Arsenic

Au, Gold

B, Boron

Ba, Barium

Bi, Bismuth

Ca, Calcium

Cd, Cadmium

Co, Cobalt

Cr, Chromium

CU, Capper

Maximum

-.

27

5.6

Minimum

14

Mean

21

Number
Obser­
vations

10

-

.-
.....

-

_.
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TABLE 5.2 CONTINUED

Summer Values Only

Laboratory Parameters (1)

(continued)

Maximum Minimum Mean

NumbeJ
Obser­
vations

-

Fe, I ron

Hg, Mercury

K, Potassium

Mg, Magnesium

Mn, Manganese

Mo, Molybdenum

Na, Sodium

Ni, Nickel

Pb, Lead

Pt, Platinum

Sb, Antimony

Se, Selenium

Si, Silicon

Sn, Tin

Sr, Strontium

Ti, Titanium

W, Tungsten

V, Vanadium

Zn, Zinc

Zr, Zirconium

12.0 .05 2.9. 10

7.3 1.4 3.4 10
4.4 1.1 2.7 10

.23 0 .12 2

6.3 2.1 3.9 10

....

-

(I) Table values are mgjl unless noted otherwise .
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TABLE 5.3 -\

WATER QUALITY DATA SUMMARY

SUSITNA RIVER

Agency: R&M CONSULTANTS, INC.

Station: VEE CANYON 1980 - 1981
_.

Elevation: 1900 FT.

NOTE: Not Detectable is abbreviated NO -:
Summer/Winter/Break-Up

Number -
Obser-

Maximum Minimum Mean vations

Field Parameters (1) -.

Dissolved Oxygen 12.6/13.8/10.4 8.7/10.7/10.4 11.5/12.6/10.4 8/3/1 -,
Percent Satu ration 11 0/104/83 82/84/83 99/97/83 8/3/1
pH, pH Units 7.9/7.6/6.6 7.0/7.2/6.6 7.6/7.4/6.6 . 10/3/1
Conductivity, umhos/cm @ 25°C 171/242/100 103/130/100 129/171/100 9/3/1 "'"",

Temperature, °C 11.9/0.1/6.5 5.3/-0.1/6.5 7.7/0.0/6.5 10/3/1
Free Carbon Dioxide (2) 4.5/20.0/- 1.7/5.5/- 3.0/10.3/- 7/3/0

~

Alkalinity I as caC0
3

81/187/- 41/57/- 61/111/- 7/3/0
Settleable Solids, mill 1.0/NO/NO NO/NO/ND 0.27/ND/ND 10/3/1

-;

Laboratory Parameters (1 )(3)

Ammonia Nitrogen 0.27/0.26/0.13 NO/ND/0.13 O. 11 /0 .12/0. 13 9/3/1
Organic Nitrogen 0.63/0.85/0.34 tm/o. 08/0. 34 0.44/0.40/0.34 9/3/1
Kjeldahl Nitrogen 0.79/0.85/0.47 0.26/0.17/0.47 0.60/0.52/0.47 9/3/1
Nitrate Nitrogen 0.19/ND/ND ND/NO/ND 0.07/ND/NO 10/3/1
Nitrite Nitrogen NO ND NO 9/3/1
Total Nitrogen 0.92/0.85/0.47 0.39/0.17/0.47 0.61/0.52/0.47 9/3/1

.j,lIIilIII\~

Ortho-Phosphate 0.49/0.02/ND ND/ND/NO 0.06/0.01/ND 10/3/1
Total Phosphorus 0.49/0.07/ND NO/ND/NO 0.08/0.02/ND 10/3/1
AI kalinity, as Caco

3
60/66/- 40/66/- 48/66/- 4/1/0 -,

Chemical Oxygen Demand 39/12/8 8/6/8 20/9/8 8/3/1
Chloride 11/18/4.5 ND/16/4.5 4.7/17/4.5 10/3/1

~,

5.8
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TABLE 5.3 CONTINUED

- summer/Winter/Break-Up

NumbE
Obser

i~ Maximum Minimum Mean vation

Laboratory Parameters (1)(3)

(continued)
,!.'lWikJl

Conductivity, umhos/cm @ 25°C
,...., True Color, Color Units 175/30/15 5/10/15 72/70/15 9/3/1

Hardness, as caco
3

(4) 76/121/37 51/78/37 58/96/37 10/3/1

Sulfate 9/16/4 2/11/4 6/13/4 10/3/1
Total Dissolved Solids 170/149/1 00 38/115/100 98/136/100 10/3/1
Total Suspended Solids 1150/14/93 25/0.6/93 398/7.6/93 10/3/1

P.... Turbidity, NTU 120/2.5/25 8.7/0.35/25 68/1.6/25 10/3/1

Uranium NO ND NO 5/2/0

~no

Radioactivity, Gross Alpha, pCi/1 11.6~0.6/10.3~0.6 1/1/0

Total Organic Carbon 23/23/40 11/23/40 +6/23/40 5/1:/1
Total Inorganic Carbon 60/106/46 46/21/46 54/614/46· 6/2/1

Organic Chemicals

Endrin
..

ND NO NO 3/1/0

Lindane NO NO NO 3/1/0

Methoxychlor NO NO NO 3/1/0

Toxaphene NO NO NO 3/1/0- 2, 4-0 NO NO NO 3/1/0

2, 4, 5-TP Silvex NO NO NO 3/1/0

ICAP Scan

Ag, Silver NO NO NO 10/3/1

AI, Aluminum 2.2/0.18/~m NO/NO/ND 0.41/0.06/NO 10/3/1
,-

As, Arsenic NO NO NO 10/3/1

Au, Gold NO NO NO 10/3/1

IIIl{IlIl!Itllo B, Boron NO NO NO 10/3/1

Ba, Barium 0.12/NO/NO NO/NO/NO 0.07/NO/NO 10/3/1

Bi, Bismuth 0.19/NO/NO NO/NO/NO 0.02/NO/NO 10/3/1- 23/36/13 13/25/13 18/30/13 10/3/1Ca, Calcium

Cd, Cadmium NO NO NO 10/3/1

~ Co, Cobalt NO ~m NO 10/3/1

Cr, Chromium NO NO NO 10/3/1

Cu, Copper NO NO NO 10/3/1-
5.9-
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TABLE 5.3 CONTINUED -,
Summer/Winter/Break-Up

Number
Obser-

Maximum Minimum Mean vations

Laboratory Parameters
(1 )(3)

(continued) .....

Fe, 1ron 4.0/0.37/0.08 NO/NO/0.08 0.97/0.12/.08 10/3/1

Hg, Mercury NO NO NO 10/3/1 -
K, Potassium 5.0/9.0/1.6 NO/NO/l.6 2.1/3.7/1.6 10/3/1

Mg, Magnesium 3.4/7.6/1.7 NO/NOIl.7 1. 5/3.8/1. 7 10/3/1 -
Mn, Manganese NO NO NO 10/3/1

Mo, Molybdenum rw NO NO 10/3/1

Na, Sodium 5. 1/7 •2/2.0 2.4/6.3/2.0 3.4/6.7/2.0 10/3/1

Ni, Nickel ND rm NO 10/3/1

Pb, Lead rm NO NO 10/3/1

Pt, Platinum ND ND ND 10/3/1

Sb I Antimony NO NO NO 10/3/1

Se, Selenium NO NO NO 10/3/1 ~

Si, Silicon 6.9/5.0/1. 7 2.0/3.7/1.7 3.5/4.3/1.7 10/3/1

Sn, Tin NO NO NO 10/3/1 -
Sr, Strontium 0.08/0.13/NO NO/0.06/NO 0.05/0.10/NO 10/3/1

Ti, Titanium 0.24/ND/NO NO/NO/NO 0.05/NO/NO 10/3/1

NO/O.4/ND ND/NO/NO NO/O.13/NO 9/3/1 -W, Tungsten

V, Vanadium NO NO NO 10/3/1

Zn, Zinc 0.07/ND/NO NO/NO/NO O.Ol/NO/NO 10/3/1 -
Zr, Zirconium NO NO NO 10/3/1

(1) Table values are mg/l unless noted otherwise.

(2) All values for free CO2 determined from nomograph on p. 297 of
Standard Method, 14th edition.

(3) Samples for all parameters except chemical oxygen demand, dissolved
and suspended solids, and turbidity were filteredr

(4) Hardness calculated by R&M personnel.

5.10
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""""

TABLE 5.4 CONTINUED

Summer/Winter/Break-Up

Number
Obser-

Maximum Minimum Mean vations -,

Laboratory Parameters
(1)

(continued)

Conductivity, umhos/cm @ 25°C

True Color, Color Units 20/5/50 0/0/10 8/3.5/28 52/20/6 --
Hardness, as CaC03

107/114/113 35/60/32 61/97/60 60/24/3
Sulfate 28/38/27 . 1/13/5.5 17/21/16 65/22/2

~

Total Dissolved Solids 134/167/70 51/102/48 93/149/55 61/26/4

Total Suspended Solids 2620/76/1330 7/1/120 805/18/652 63/8/11
Turbidity, NTU

Uranium

Radioactivity, Gross Alpha, pCi/1 50/-/- 2.7/-/- 20/-/- 3/1/1 ~

Total Organic Carbon 5.5/5/1.8 1/1/1

Total Inorganic Carbon

Organic Chemicals
~1,

Endrin

Lindane

Methoxychlor

Toxaphene
~

2, 4-0

2, 4, 5-TP Silvex

ICAP Scan ~

Ag, Silver 0/-/- 0/-/- 0/-/- 2/-/-
AI, Aluminum

As, Arsenic

Au, Gold /

S, Boron ~

Sa, Barium 0/-/- 0/-/- 0/-/- 2/-/-
Si, Bismuth -Ca, Calcium 37/11 /- 37/24/- 19/30/- 60/26/-
Cd, Cadmium 0/-/- 0/-/- 0/-/- 2/-/-
Co, Cobalt 0/-/- 0/-/- 0/-/- 2/-/- ,."

Cr, Chromium .01/-/- 0/-/- 0005/-/- 2/-/-
Cu, Copper .005/-/- .004/-/- .G04i-/- 2/-/-

~

5.12 -
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TABLE 5.4 CONTINUED

Summer!Winter!Break-Up

Numbe
Obser-

Maximum Minimum Mean vatiom

Laboratory Parameters
(1 )

(continued)

Fe, Iron .46/.03/- 0/0/- .16/.01/- 30/21/0
Hg, Mercury .002/-/- 0/-/- .001/-/- 2/-/-
K, Potassium 4.4/5.0/1.7 1.0/1.2/1.3 2.4/2.3/1.6 51/18/3

.,... Mg, Magnesium 6.3/8.3/7.4 1.4/3.6/ .3 3.2/5.7/2.5 57/27/4
Mn, Manganese .18/ .0/- 0/0/- .010/0/- 26/2/0
Mo, Molybdenum

Na, Sodium 6.5/17 .0/2.9 2.4/5.2/2.8 4.1/11.0/2.9 48/19/2
Ni, Nickel 0/-/- 0/-/- 0/-/- 2/-/-
Pb, Lead 0/-/- 0/-/- 0/-/- 2/-/-
Pt, Platinum

Sb, Antimony,- Se, Selenium 0/-/- 0/-/- 0/-/- 2/-/-
Si, Silicon

Sn, Tin

Sr, Strontium

Ti, Titanium

W, Tungsten

V, Vanadium

,.... Zn, Zinc .01/-/- .006/-/- .008/-1- 2/-/-

Zr, Zirconium

-
(1) Table values are mg/l unless no·ted otherwise.
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TABLE 5.5 ~

WATER QUALITY DATA SUMMARY

SUSITNA RIVER
-,

Agency: R&M CONSLILTANTS, INC.

Station: GOLD CREEK 1980 - 1981 -
Elevation: 676.5 FT.

NOTE: Not Oetectable is abbreviated NO -
Summer/Winter/Break-Up

Number -Obser-
Maximum Minimum Mean vations

Field Parameters (1) ~

Dissolved Oxygen 13.4/14.1/11.5 8.6/13.3/11.2 12.3/13.8/11 .4 6/3/2
116/101/102

~

Percent Saturation 81/100/101 108/101/102 6/3/2
pH, pH Units 7.8/7.8/6:7 7.0/7.1/6.4 7.4/7.4/6.5 7/3/2
Conductivity, umhos/cm @ 25°C 169/249/106 75/162/105 116/193/106 7/3/2 ....
Temperature, °C 12.8/0.8/10.5 6.8/0.0/10.3 9.4/0.4/10.4 7/3/2
Free Carbon Dioxide (2) 36/23/- 2.1/3.2/0 17/13/- 5/3/- -Alkalinity, as CaC0

3
64/144/- 25/46/- 44/88/- 5/3/-

Settleable Solids, mill 0.6/NO/NO NO/NO/NO 0.1/NO/NO 7/3/2
~,

Laboratory Parameters (1 )(3) -,
Ammonia Nitrogen 0.09/0.52/0.08 NO/NO/NO .04/0.28/.04 6/3/2
Organic Nitrogen 0.74/0.81/0.34 0.39/0.34/0.27 0.55/0.54/0.31 6/3/2 -
KjeldahJ Nitrogen 0.74/0.99/NO 0.47/0.66/NO 0.59/0.82/0.34 6/3/2
Nitrate Nitrogen 0.32/0.18/NO NO/NO/NO 0.15/.06/NO 7/3/2
Nitrite Nitrogen NO/NO/NO NO/tm/~JD NO/NO/tlD 6/3/2
Total Nitrogen 0.95/0.99/0.35 0.48/0.66/0.34 0.74/0.88/0.35 6/3/2
Ortho-Phosphate 0.10/0.02/NO NO/NO/NO 0.01/0.01/NO 7/3/2 ~

Total Phosphorus 0.34/NO/0.08 NO/NO/NO 0.08/NO/0.04 7/3/2
Alkalinity, as CaC0

3 """'"
Chemical Oxygen Demand 24/16/11 .9 12/2/7.9 18/9/10 7/3/2

Chloride 14/29/10 NO/14/6 5/20/8 7/3/2
~

5.14
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TABLE 5.5 CONTINUED

Summer/Winter/Break-Up

Numbe
Obser-

,.- Maximum Minimum Mean vatiom

Laboratory Parameters
(1)(3)

(continued)
~

Conductivity, umhos/cm @ 25°C

True Color, Color Units 110/40/15 5/10/10 50/20/13 7/3/2
Hardness, as CaC0

3
(4) 62/121/43 31/68/43 . 48/88/43 7/3/2

Sulfate 12/16/6 1.5/9.5/5 5.4/11.8/6 7/3/2
Total Dissolved Solids 99/188/90 63/100/87 82/135/89 7/3/2
Total Suspended Solids 1255/7.7/56 57/ND/49 329/5/53 7/3/2

,,- Turbidity, NTU 86/1.2/19 14/0.3/15 43/0.8/17 7/3/2
Uranium NO ND ND 4/2/0

~

Radioactivity, Gross Alpha, pCi/1 -/2.6/- -/2.0/- -/2.3/- 0/2/0
Total Organic Carbon 41/39/25 10/27/15 20/33/20 5/2/2
Total Inorganic Carbon 6J/90/44 34/90/41· 45/90/43 6/1/2
Organic Chemicals

Endrin .NO NO NO 3/1/0
Lindane NO NO ND 3/1/0
Methoxychlor ND NO ND 3/1/0
Toxaphene rm NO ND 3/1/0

~ 2, 4-D ND ND ND 3/1/0

2, 4, 5-TP Silvex rm NO NO 3/1/0

ICAP Scan

Ag, Silver ND ND NO 7/3/2

AI, Aluminum 0.70/0.l8/NO ND/NO/NO O.13/0.06/NO 6/3/2

As, Arsenic NO NO NO 7/3/2

AU, Gold ND ND NO 7/3/2

B, Boron NO NO NO 7/3/2

Ba, Barium 0.11/0.05/0.07 0.06/NO/0.05 0.09/0.02/0.06 7/3/2

Bi, Bismuth 0.19/0.07/NO NO/NO/NO 0.03/0.02/ND 7/3/2

Ca, Calcium 20/32/14 10/22/14 14/26/14 7/3/2

Cd, Cadmium NO NO NO 7/3/2

~. Co, Cobalt NO NO NO 7/3/2

Cr, Chromium ND NO NO 7/3/2

Cu, Copper NO ND NO 7/3/2
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TABLE 5.5 CONTINUEO

Summer/Winter/B reak- Up

Number
Obser-

Maximum Minimum Mean vations -,
Laboratory Parameters

(1)(3)

(continued)

Fe, Iron 2.3/0.35/0.07 NO/NO/0.05 0.67/0.12/006 7/3/2
Hg, Mercury NO NO NO 7/3/2 -
K, Potassium 2.0/2.4/1.9 1.3/2.0/1.8 1. 7/2.2/1.9 7/2/2
Mg, Magnesium 2.9/10.0/2.0 1.4/3.2/2.0 2.3/5.6/2.0 7/3/2

~~

Mn, Manganese NO NO NO 7/3/2
Mo, Molybdenum NO NO NO 7/3/2
Na, Sodium 6.2/13.0/4.1 2.8/7.4/309 3.9/9.6/4.00 7/3/2 -
Ni, Nickel NO NO NO 7/3/2
Pb, Lead NO NO NO 7/3/2 ~

Pt, Platinum NO NO NO 7/3/2
Sb, Antimony rm NO NO 7/3/2
Se, Selenium iW NO NO 7/3/2
Si, Silicon 5.9/5.0/2.5 2.6/3.9/2.4 3.5/4.4/2.5 7/3/2
Sn, Tin NO NO tJo 7/3/2
Sr, Strontium 0.09/0.19/0.07 ND/O o 10/ .06 0.05/0.13/0.07 7/3/2
Ti, Titanium O.14/NO/NO NO/NO/NO 0.04/NO/NO 7/3/2

rm ~

W, Tungsten NO NO 7/3/2
V, Vanadium NO NO NO 7/3/2
Zn, Zinc NO NO NO 7/3/2 -
Zr I Zirconium NO NO NO 7/3/2

~

-(1) Table values are mg/l unless noted otherwise.

(2) All values for free CO2 determined from nomograph on p. 297 of
Standard Method, 14th edition. .

(3) Samples for all parameters except chemical oxygen demand, dissolved
and suspended solids, and turbidity were filtered.

(4) Hardness calculated by R&M personnel.
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TABLE 5.6

WATER QUALITY DATA SUMMARY

SUSITNA RIVER

Agency:

Station:

Elevation:

U.S. Geological Survey
SUNSHINE - 1971-1977
270 FT.

Summer/Winter

- Field Parameters (1)

Maximum Minimum Mean

NumbE
Obser
vation

--

Dissolved Oxygen

Percent Saturation

pH, pH Units

Conductivity, umhos/cm @ 25°C

Temperature, DC

Free Carbon Dioxide

Alkalinity, as CaC0
3

Settleable Solids, ml/I

12.8/13

7.6/7.2

170/242
12/0
3.9/0
43/71

10.6/13 11.8/13 3/1

-/90 0/1 .

7.1/702 7.4/7.2 3/1

100/230 130/236 5/2

3.8/0 8.1/0 5/1

2.1/0 3.1/0 3/0
25/63 37/67 3/2

Laboratory Parameters
(1)

!W~

Ammonia Nitrogen .28/ .05 .09/.03 .18/ .04 2/2
,.. Organic Nitrogen 077/.42 .24/ .18 .5/.3 2/2
I

Kjeldahl Nitrogen

Nitrate Nitrogen

Nitrite Nitrogen

Total Nitrogen 2.3/.7 .7/ .4 1/.25 2/2
,l~~ ortho-Phosphate .12/ •12 0/.12 .06/.12 3/1

Total Phosphorus .14/ .01 .07/.01 .07/.01 2/2

Alkalinity, as CaC03
Chemical Oxygen Demand

Chloride 7.3/21 2.2/17 4.2/19 5/2

5.17
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TABLE 5.6 CONTINUED

Summer/Winter -
Number
Obser-

Maximum Minimum Mean vations

Laboratory Parameters
(1 )

(continued)

Conductivity, umhos/cm @ 25°C

True Color, Color Units 100/0 8/0 44/0 3/1

Hardness, as CaC0
3

72/91 37/89 52/90 5/2

Sulfate 13/18 3/17 9/17 5/2 -Total Dissolved Solids I

Total Suspended Solids

Turbidity, NTU 250/1.3 200/1. 3 225/1.3 2/1
Uranium

Radioactivity, Gross Alpha, pCi/1
~

Total Organic Carbon

Total Inorganic Carbon

Organic Chemicals ~

Endrin

Lindane -.
Methoxychlor

Toxaphene

2, 4-0 ~

I

2, 4, 5-TP Silvex

ICAP Scan

Ag, Silver 0/0 0/0 0/0 2/1

AI, Aluminum

As, Arsenic .003/.001 .002/.001 .002/.001 2/1

AU, Gold

S, Boron -
Ba, Barium .07/.04 0/ .04 .04/.04 2/1

Bi, Bismuth

Ca, Calcium 23/29 12/29 17/29 5/2
~

Cd, Cadmium 0/0 0/0 0/0 2/1

Co, Cobalt 0/0 0/0 0/0 2/1

Cr, Chromium .01/.01 0/ ~Ol .005/ •01 2/1

Cu, Copper .004/.004 .002/.004- .003/.004 2/1
~,

5.18
~



,~

(1) Table values are mg/l unless noted otherwise.
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TABLE 5.7

WATER QUALITY DATA SUMMARY

SUSITNA RIVER

-,

...,
,

Agency:

Station:

Elevation:

U.S. Geological Survey
SUSITNA - 1955-1981

40 FT.

SummerIWi nterIB rea k - Up

Number
Obser-

Maximum Minimum Mean vations

Field Parameters (1)

Dissolved Oxygen .13/13.9/12.7 10.1/9.9/10.6 11.5/11.5/12.1 12/12/4

Percent Saturation 100/97/100 90/67/95 99/79/98 53/19/11

pH, pH Units 8.3/7.9/7.8 7/6.7/6.5 7.7/7.3/7.3 62/45/18

Conductivity, umhoslcm @ 25DC 168/225/120 90/179/85 120/205/94 21/20/6 -
Temperature, DC 12.5/0.5/8.0 3.6/0/4.5 8.8/0/6.3 109/52/33

Free Carbon Dioxide

Alkalinity, as CaC0
3

57/75/39 39/58/30 44/69/34 52/30/6

Settleable Solids, mill

~;1

Laboratory Parameters
(1 )

Ammonia Nitrogen .19/.09/.21 0.0/.01/.01 .04/.04/.08 15/7/3

Organic Nitrogen 1.5/ .46/.70 .16/0.0/ .16 .60/.27/.43 12/9/2 ~

Kjeldahl Nitrogen

Nitrate Nitrogen -/.19/- -/.16/- -/ .18/- 0/2/0

Nitrite Nitrogen

Total Nitrogen 1.7/ .99/1.2 .26/ .24/ .67 .72/.55/.87 22/17/5

Ortho- Phosphate -/-/.03 -/-/.03 -/-/.03 0/0/1 ~

Total Phosphorus

Alkalinity, as CaCo
3

Chemical Oxygen Demand

Chloride 6.7/18/4.6 1.2/5.7/3. 1 2.8/12.9/3.6 23/2T/6
- .....

i
I

5.20 ..;
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TABLE 5.7 CONTINUED
~ Summer/Winter/Break-Up

Number
Obser-..... Maximum Minimum Mean vations

Laboratory Parameters
(1 )

I""'"
(continued)

Conductivity, umhos/cm @ 25°C

True Color, Color Units 10/5/- 5/0/- 7.5/2.5/- 4/4/0
Hardness, as CaC0

3
60/96/48 46/73/36 55/84/40 20/20/6

""".,
Sulfate 22/20/7 .1 1/10/3.7 13/17/7 23/21/6
Total Dissolved Solids 82/139/65 57/105/52 75/123/55 24/20/6
Total Suspended Solids 2980112/683 151/2/257 745/4.4/461 67/22/5
Turbidity, NTU 790/3/160 30/1/25 286/2/74 13/10/4
Uranium

~~" Radioactivity, Gross Alpha, pCi/1

Total Organic Carbon 11/9.3/9.1 2.3/.4/3.8 4.2/2.4/6.0 8/10/4
Total Inorganic Carbon

.~1NiilI;

Organic Chemicals

Endrin

Ii~- Lindane

Methoxychlor

Toxaphene

2, 4-D

2, 4, 5-TP Silvex

ICAP Scan

Ag, Silver .003/0/- 0/0/- .001/0/- 6/2/0
AI, Aluminum

As, Arsenic .003/.003/.001 .001/0/.00T .017/ •013/ .001 10/8/5
Au, Gold

B, Boron

Ba, Barium 2.0/1.0/1.0 .3/ .4/ •1 .8/ .6/ •1 7/5/2

Bi, Bismuth.....,
Ca, Calcium 22/31/15 14/24/11 18/27/13 23/21/6

Cd, Cadmium .002/.002/.002 .001/ .001/ .002 .015/.015/ .002 8/4/2
p::;I"..iI;, Co, Cobalt .007/.003/- .002/.002/- .003/.003/- 9/6/0

Cr, Chromium .030/.020/.020 0/0/.005· .014/.008/.013 8/4/2

Cu, Copper .007/.004/.020 .002/0/.002 .003/.002/.008 10/9/4
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TABLE 5.7 CONTINUED

Summer/Winter/Break-Up

.460/.160/.170 .010/.060/.110 .091/.091/.144 12/8/5

.0005/.0005/.0005 0/0/.0001 .0003/.0002/.0003 12/8/5

.0018/.0025/.0011 .001/.0014/.0008 .001/.002/.001 23/21/6

.003/.005/.003 .002/.004/.002 .003/.004/~OO2 25/20/5

/020/.030/.070 .004/.010/.008 .009/.022/.010 16/8/5

.003/.003/.020 .012/.012/.020

Laboratory Parameters (1)

(continued)

Fe, Iron

Hg, Mercury

K, Potassium

Mg, Magnesium

Mn, Manganese

Mo, Molybdenum

Na, Sodium

Ni, Nickel

Pb, Lead

Pt, Platinum

Sb, Antimony

Se, Selenium

Si, Silicon

Sn, Tin

Sr, Strontium

Ti, Titanium

W, Tungsten

V, Vanadium

Zn, Zinc

Zr, Zirconium

Maximum

4.0/8.9/3.2

.004/ .003/­

.009/.004/.011

.001/.001/.001

.020/.020/.020

Minimum

2.0/6.2/2.4

0/.002/­
.002/0/.002

0/0/.001

Mean

2.7/7.6/2.9

.001/.003/­

.003/.002/.005

.0006/.0009/.001

Number
Obser­
vations

23/21/6

4/2/0

12/8/4

11/8/5

0/7/4

-
-

(1) Table values are mgjl unless noted otherwise.
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6 - CONTINUOUS WATER QUALITY RECORDER

R&M Consultants installed a continuous water quality monitor at a
site located approximately 1 mIle downstream of the proposed
Watana damsite (Figure 6.1). The monitor records the date, time,
temperature, pH, oxidation reduction potential, dissolved oxygen,
conductivity and corrected conductivity (at 25°C) every 60 minutes
on a magnetic tape cassette. A spent cassette tape is returned
monthly to the manufacturer of the recorder (Martek Instruments,
Inc.). A computer program has been developed by this company
to summarize the data on a daily and monthly basis according to
R&M specifications.

The purpose of the continuous recorder is to provide a record of
water quality parameters through the winter months when a thick
ice cover makes conventional sampling techniques arduous, and
during the summer to supplement the water quality data collected
at Vee Canyon and Gold Creek.

The percentage of usable data on the summaries received to date
has been less than expected. Problems with siltation around the
sensors, calibration and equipment damage have prevented a
continuous record. Inaccessibility of the sensors in the winter
prevents an accurate calibration procedure and maintenance of the
sensors is not feasible.

Several problems with the sensors have developed over the span of
this program. A design limitation of the pH sensor prevents its
use during the winter due to freezing of the gel, and this sensor
must be disconnected before freezeup. The stirrer on the
dissolved oxygen sensor is likely to be mired in accumulated debris
if not periodically cleaned. This problem is evident in the
November 1980 summary where the dissolved oxygen values steadily
decrease as the month progresses. The electric stirrer motor
attracts magnetic particles in the sediment and this eventually jams
the stirring paddle so that water is no longer circulated
sufficiently about the sensor membrane. Therefore, the pH and
D.O. values from November (freezeup) until April could be
unreliable.

On April 16, 1981, the sensor assembly was extracted from the ice
to prevent damage to the unit during breakup. The unit remained
inoperable through lVlay while a damaged cable was repaired and
the sensors cleaned and calibrated. The monitor was put back in
service on May 21, 1981, and recorded data through June. At
this time it was evident that the damage to the cable was more
extensive than previously realized and the entire unit was shipped
to Martek for repair. The resultant data summaries for May and
June contain data believed to be invalid' for dissolved oxygen and
conductivity. Temperature, pH and oxidation reduction potential

susi8/i 6 - 1



appear to be reasonable values I however, due to the problems
experienced with the other parameters, these values could be
unreliable as well.

Some temperature values on the May summary have been modified
to exclude erroneous readings found on the raw data printout. All
the dissolved oxygen values have been lined through and are to be
dismissed as inaccurate.

Through the month of July the monitor was out of service while
the manufacturers repaired the sensor cables.

The recorder and sensor assembly were reinstalled at the same
location on August 5, 1981 and has remained in service since then.
All values on the August summary appear to be valid and compare
well with periodic measurements made with the YSI portable
instruments. The dissolved oxygen values listed on the summary
become less accurate towards the end of the month as magnetic
sediment particles accumulate around the electric motor shaft.
This problem remains unsolved.

The adjustments noted on the summary during August 12 and 13
are due to a period when the instrument was being calibrated, and
14 of the 24 daily readings had to be omitted from the mean
values. The last 14 readings on August 12, and the first 14
readings on August 13 had to be disregarded while the instrument
stabilized. The values noted on the summary are, therefore,
means from only 10 values per day. Tables 6.1 to 6.13 present
the summarized data recorded by the monitor.

-.

.....
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OCTOBER, 1'?flO

MIN. 1iAX. MEAN MEAN
[I;)'{ TEMI" TfliP TEliP l~f'l

(C) (C) (C)

n "00.21 '-00.04 -00.16 08.09
24 '''00 •~!2 00.05 '-00.10 OB. 15
~~~:; 00.06 00.18 00.13 08.4',
~~6 00.1.6 00.26 00.20 00. ~)O
;:~ '7 O(). :19 00.2'7 00.22 00.60
20 00 • :ll3 00.24 00.20 08. ::;'7
29 O() • 18 00.21 00.19 08.56
31 00.06 00.16 00.10 08.29

:31 -·00. ~~2 00.2'7 00.09 013.41.
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I
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·TABLE 8.1!
R & MCONSULTANTS. INC.

SUSITNA HYDROELECTRIC PROJECT

MONTHLY SUMMARY FOR WATANA WATER QUALITY MONITOR

MEAN MEAN
~lEAN IUN. MAX. MEAN MEAN GONn MEA!>

ORP n.o. "fU1E D.O. TIME D.O CUND ADJ. AD,J.
PPM PPM PPI,l u/IHO ul1HO uMHO

0332 12.0} 2:329 12.38 1529 12.1~:5 012::; 0237 0144
03;38 12.03 0'129 12.38 232', 12.16 0130 0247 01.49
0369 12. ;39 0129 1 ~~. 69 2329 12.57 o16~) 03:13 0184
0376 12.66 HI29 12.80 1029 12.72 (Hn 0336 01',6
OT78 :L2. <so 212'; 12.80 1;~;~9 12.68 017'; 0340 01'TB
0375 1:~.4·? 11:129 12.61 1229 1:~f54 01'79 0340 01',',
o:r7:3 12.ej3 0029 12.82 1129 12.66 01BO 0342 0200
0~3~57 12.90 ;:!;329 13.39 1429 13.20 0100 0:1'/0 00;30

()36~~ :12.0;3 0729 13. ;59 1429 12.50 O:L54 0292 0162

.-.•" ._-._••-.*.-.•

I
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I
I,

I,

!



J I ;1 I ] 1 ) I I I J t I ...... J ! I I I



i 1 j 1 I 1 1 .. -. I -j -I

'.'--'. _. ---;: .. _--........,.--.

I
I

·TABLE ·8.3
. _ ~ 1

R & M CONSULTANTS, INC.

SUBITNA HYDROELECTRIC PROJECT

MONTHLY SUMt1AF~,( FOI~ WATANA WATEF~ ClUALITY MClNITOFl
.. _.-.-_ .. ----_ .. ~ ,. -_..

:OECEMBEF~, 1 '7BO MEAN MEAN

MIN. MAX. MEAN .. MEAN MEAN MIN. . .. MAX. MEAN MEAN COND MEAB

DAY TEMP TEMP TEt'lF' pH ORP D.O. TIME 11.0. TIME D,(J CtlND AI),] • AlL' •
(C) (C) (C) PPM F'PM PPI1 uHHfJ utlHIJ IJMHO

1 00.02 00.10 00.05 . . OIL 3~) 0340 06.f.lB 1419 07.09
~-_...... 041 '7 06. '77 Oli6 0220 003~;j

2 00.08 00.14 00.10 08.42 0346 06.74 OB19 0'7.10 131 '7 ()6. '72 0:L24 0235 0041

:3 O() • 0'7 00.13 00.:1. 0 08.42 0345 06.B4 O:'.l:I. '7 ()'l.lS 231'7 06. '7'7 o 1 ;~6 0239 0042

4 OO.OB 00.11 00.09 00.42 034~"l 07.0B 02:1.9 10.n 1'719 09.61. 012~'j 0237 0041

r-?j OO.OB O().16 O() • 11 Ol:l. 44 0347 0'7.30 LU9 10.69 0219 1. 0 • 1.'7 0:1.2::; 02;37 00 4~,

6 00.06 OO.1~) 00.:1.1 Of:l.44 0347 to.2'7 1 ~~:I. '7 :L1 .1.4 0019 10.65 o 1 2~i 02T7 0043

7 00.14 OO.2~' 00 .:L 6 08.52 03:5] 0'7.63 161'1' ..10.:W -"- .. _- 2219 09.9B 0132 02~50 00:50

8 00.16 00.24 00.21 OB. :57 O~-I~i9 0'7. :)3 O:H'7 10.30 1.419 09.96 O:l.:3D 026;~ OO:5~;j

9 OO.IB 00. :29 ()O.2:5 ()8.61. O~,{,:~! 10.0'l 01:L9 10.'N. 2319 10.46 014;~ 0269 00:58

10 00.19 00.40 00.28 OB.6B 0:%9 09.50 Huci 10.~13 001'7 10. O~) 014'7 O:~B;'5 0066

11 00.2'7 00.43 00.3/. OIL 78 0~,78 OB.66 :l:l. :1. '7 09.51 0019 0'i'.14 0160 0304 00'7 :"j

12 00.24 00. :5~, OO.2B OB.68 036'7 OB.6;5 O,S:!. 9 09.05 0219 00. O~; 01~50 020:'3 006:"i
CJ)

1:3 00.04 00. :lEI 00.14 OS. tiO O;54B 08.2'7 1:";:1.9 OB.B7 0419 OB. ~37 01:B ();2~:j2 0046
I

Ul 14 00.02 00.12 00.0(, OB.40 03;m 08.0'i' 0419 OB.37 1019 OB.24 0:1.23 O;~;5;5 0036
1 ~' 00.• 13 00.23 00.17 08.5::) 0353 08.13 O::H 9 00.50 1.219 OB.2B 0139 02(,4 00:'32

,.I

II" oo.n OO.2B 00. 2~.i 00. ('~:i 0362 013.19 0:31'i' OB.~54 :I,:H9 OB.:5'7 O:L4B 02lH 0061

1'7 00.13 00.136 00.:58 OB.BO OTlEl OB. ;U 1.21 9 0'7.06 ;:~:H9 O(l. ~m 016~,) 03:L :'5 OOT7

1tJ 00.90 O:L.O·7 01..00 09. ;j:5 04::,4 0(3.9:;; 001 (7 O'i'. ;~9 231.9 O'7.;~:~ 024:5 046:L 0154

19 OO.9B 01.0~i 01.01 09. ::i6 04~54 OB. '7'i' ::1,019 09.43 (HI19 (W.23 O;~44 0463 o 15t"l

20 OO.9El 01.09 01.()1 09.56 04~5::; 09.1.2 1~,~19 09.53 221.9 09.:~5 0244 0463 o n.i4

21. 01.04 01.14 01.10 O'7.6i, 04('~:i 09. :1. :1. :;~;3:I. 9 09 • ~i8 0019 09.39 02:54 04B2 o 1M:'
")r, 00.90 01.00 00. '73 0';>.4(, 044t"i O!3 • '7'i' 20:1. 9 0'7.32 0:1,1.'7 09.00 0233 0442 0146
...... .:..

23 0:L.01 01 • Wi 0:1.. O~j 09. :)'7 04::i8 OB • '79 23:1.9 O'i'. 16 1519 0(3.96 0247 0469 01:'j'i'

24 00 • f.l~5 00.99 00.93 O'i'.46 0444 OB. :56 :n19 Of.!. 'i'4 0(,1 'i' OB.79 02:H 0444 O14~j

")C' OO.fl5 01..04 O().93 0'7.46 0444 OB.:"i9 2U9 on.B7 0419 00.68 02:'54 0444 01.45
A.."J

26 01..06 01.1'7 OL1.1 09.66 046ti OB.63 2019 08.89 1219 OB. '70 ():~ ~.~ :~5 04B4 0166

2"7 00.94 01.0"7 00.99 09.52 0451 OB.:34 =-~319 OB.69 0019 08. ~H 0242 04:'.'.;';> o 1 :5:~

28 00.9:'j 01.10 Ol.04 09.58 04:)6 OB • ;5~3 O::j19 08.63 HH9 08. ~,iO 024B 0471 01:','iB

2(] 00.72 Ot.09 00.9;5 OCi.44 0443 OJ.'n 2:?':I.'7 OB.49 0019 OB.29 O;~::5:;i (H4t., o 1 4~'j

30 0().52 00. i,8 00.(,0 09.0:) 0403 ()J .·n 1.919 07. 'i"7 001'7 07.B4 0194 O:~6B Ot04

31 00.12 00.49 00.23 08.62 0:360 0'7.1'7 1'719 07.'7:5 0019 07 • ;~5 01~;j2 O;~BB 0061

31 00.02 01. :L '7 00. til (HI.94 0394 06.74 OB:L 9 11.14 0019 08.B2 0:['79 0:340 00'i':3



,TABLE 8.4.
R & M CONSULTANTS, ING.

SUSITNA HYDROELECTRIC PROJECT

MONTHLY SUMMARY FOR WATANA WATER QUALITY MONITOR

,JANUARY, :I 913:1 MEAN I1EAN

InN t MAX. 1iEAN /iEAN MEAN tiIN. MAX. MEAN I1EAI~ CDI~D fiCAB
DfIP

.
TI~lE D.O. TIME D.D CONI) ADJ. AD,J,

PIW TEMP TEHP TEI1P F·H D.O.
(G) (C) (C) PPt'l PPM F'Pli uHHD u~lHD ,-,MHO

···()O • 2;5 00. :w '-00.0:1 OIL 313 033B 06.B6 ~!:.3 F; 07.;3B .. __ ... 00:19 07.0fl OL32 O::!50 0040

2 '-00.29 00. :10 ·~OO. :L:5 08.;'50 O;H2 O,!,.7/, O~H9 0'7 • 2~) 2:319 06.94 0127 0241 00:34

;3 Oo.;~:I 00.44 00. ;34 013.130 03/9 07.:I.l ::!1:1 9 07.61 121.9 07 .;m 01n ()];~13 00132

4 ··00.03 00.19 (H) .04 08.:51 O:3~53 06.n HI:t9 07. ;50 0019 Ol.O7 0146 O:~77 OO~5:)

I:;' O().1.0 OO.:Hl 00. ~!6 08.72 0372 07.07 0019 07.42 1219 Ol. 2~'; 0170 0323 oon5
,.J

b "00.29 00.27 "·00.0:3 OB.43 O;H6 () ,!) • ~;:i 2 ~?:·5:1. <; 07. :I 13 O;H9 06. f.B 0:140 O~'66 . 0049

7 '-00.70 ·-OO.2B ···00 • ~';O 013.00 0;310 06.07 16:1 " 06.6:') 0119 06. ;50 O:!O4 ()19'l 00 1:~

f:l -,00.5:1 '-00.16 ,·00. :33 O!3. 15 0323 0".10 00:1 " 06. ~58 2219 06 • ~"14 0:1 :I ::i 02113 002~"j

9 -,02.81 -00.12 '-01.23 07.41 ()261 0;5. '1:1. :lnB 06. 6;~ 05:19 O~5.44 00:513 OUO -0034

10 '-01.47 '-00.26 ·-oo.n (),7.67 O:U6 o~:;. :L:3 003B 06. ;5:5 21 ;50 O~) • B4 O()66 0:1.2:) -0022

11 -·00.27 ···00. :l5 ···00.1 <} OB.07 0308 06.24 11:38 06.40 1'l:3B 06.31 00 ',4 O:l7B O()OB

1'~ '''00.16 '''00.04 "'00.11 08.13 O:3:L3 06.2:3 ();3:m 06 • ~jB :I ~5:l 13 06.42 OO'lB 01B6 00:1:'5

0") 13 -00.12 ·-00.04 -·00. (HI 013.17 03:16 06. :3'7 12Hl 06 • ~)7 09113 06.46 (H01 019:1 001'7
I

14 -00.10 ~~;HEI 06. ~)t:5
~- -.-- ..

0418 009~5 OHIO OOU
0, ..·00. 16 ··00.12 013.11 0;3:1. 0 06. :31 06.44

1:5 ",00. :19 ,-00. :15 '-00.16 08.04 . 030~) 01,.26 :1518 06.4B 0~!1B Oi,. :32 OOIN O:l6'j' OOO:"i

16 "·00.16 ....00.10 '·,00. 1.2 OB. ~:iO O~HO 06. ;~:3 O;HB 06. ~)6 2:318 06.36 OO'l;! 01'?4 0010

17 ··00.14 ....00.11 ''''00. 12 08.09' O:U 0 06. ;m 2;3:1.8 06.60 1:11n 06.4B 0092 01'?4 OOll

lB '·00.14 .... Oo.:io ·..·00. :L~~ 08.013 0;310 06.29 :I.~"i18 06. :'54 t:l HI ()I.,. 41 0092 0:1.74 00:1.0

19 -·00. 1;~ '''00.10 -00.12 08.08 O:UO 06.:2'1 20:l.B 06.49 . - .__._- OOll'l 06. ;50 oo'n 0174 O() 1:1.

20 -oo.OEl 00.02 -00.04 08.1'7 0320 06.30 OOHI
..

06.76 ~'.l1B 06. ::,:;2 0:1.0:1 01 'n 0020

21 ··OO.Ol 00.04 '..·00. (11 01'1.20 0324 06.6;3 1 '7 HI 06.89 05Hl Ob.75 o 1 O~) 019'j' O()~~5

22 -00.0'] '-00.0:.3 -O().O6 OIL 1~~ 03:16 06.45 :13lB 01,.87 OOW 06. '72 009B (HBb OOlB

2:5 ·,00. 10 -00. O~) -00.07 00.1.0 03:1.4 06.4'7 ;:!01U 06.n 061.B 06.60 OO'j'b 01n;:! o 0 :1. ~'.)

24 -00.09 .... 00.03 '-00.06 OEI .12 O;U6 06.2l 1618 Ob.70 041E1 06.4', 0099 O:l.BB 00ll

25 -00.:12 ·..·00.07 -00.09 OB.07 0:3:1. ~! 06 • ~~;':i 041,E1 06.44 141B 06.~B 00'16 0:1. B:2 00:1.4

26 -00.10 -00.06 ··00.07 08.1.1 O;H6 06.24 061B 06.46
.- ..__ .

121f:1 06d4 010:l 0:1 9:L 00:1.13

27 -oo.on 00.00 ·'00.05 08.13 O:HEl 06.26 01Hl 06.46 1~)4l 06. :36 0:1.03 o 19~) 0020

28 00.00 00. :l2 00.0'7 00.2', 0335 Ob.4;3 0047 Ob.71 1547 06. ~jO 0:1.20 O;?2B OO:3B

29 -·OO.Ol 00.07 00.00 OB .W O:3~~~; 06.3:l 204'7 06. f.d., 1047 00,.54 OlIO 0;:.'0'1 002B

30 ··00. 13 ···00 • O~; ·..·00.09 08.0::; 0:3:1.2 06.:U :1. i,4 '7 06.49 0047 06. :51.. OO'JB 011'16 001:'5

31 -00.13 '-00.09 -00.10 Of:l.04 03 :ll 06.2B Of:l47 06.50 .. __ 2047 06.40 0090, 0:1 0:2 00:14

31 ··02.Ell 00.44 -00. i2 08.16 03.19 03.91 1nn 07.61 121'} 06. ~H (HOb 0201 0021

I • J .~ c] I J , I -~-] I 1 I .1 J
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,. ·TABLE 8.6
R & M CONSULTANTS, INC.

- ---" - .

SUSITNA HYDROELECTRIC PROJECT

MONTHLY SUMMARY FOR WATANA WATER DUALITY MONITOR

FEl~RUAfn' , 1901 "lEAN MEAN

MIN. /'lAX. NEAN ~lEAN MEAN 11IN. MAX. ~IEAN ~lEAN CONn HEAB

DAY TEJiP TEMP TEMP pH ORP D.O.
. TIl1E D.O. THiE D.O COND AD.J. ADJ.

(C) (C) (C) PPM Pl"ti PPt1 u1'1HO uMHIJ uliHO

1 -·00.13 '-00.0'7 ·-O(). :lO 00.03 0:3 :1.1 06. :34 1447 06.53 034? 06.42 OO'!l 01B4 0014

2 -,00. 1 ~'i -00.05 ",00. 11 08.03 031.0 Of". :::~8 1:::'47 06.5EI 044'7 Of".3fJ OO'i'6 01 B:~ OO:l3

3 ·,00. L3 -00.10 ,-00. 11. 08.02 0:31.0 06. :30 074? 06.45 2347 06. :50 O()96 0182 0013

4 "00.14 -00.10 .. ·00 .1:::~ 00.00 030f;1 06.32 :L147 06.45 1447 06.38 00 Ii' 4 017B O() 11

5 '00.1:3 ..-00.10 ·..·OO.1.:l 08.00 0309 06.26 2147 06. ~H 1247 06.4:5 0094 0178 0012

b -·()O.l~; -()O.12 '-00. 13 O?97 0306 06.33 H14? ()6.46 094? 06. :59 OO'i' :I. 0172 0010

7 '-00.14 "'00.04 '-00.07 08.0:3 O:H ~~ 06. :36 ()247 06.54 1647 06.46 0096 01D2 0016

8 -'00.12 -oo.O? -00.09 08.0;'! 0311 06.40 Hl47 06.56 1047 06.49 0096 0182 0015

9 -00.12 '-00.07 ·-00.09 08.01. 0:31. 1 06. :30 1947 06.56 0447 06.47 OO'i'6 01B2 0016

10 -00.12 -,00.09 '-00.10 08.00 o~no 06.03 034? 06.51 0447 06.39 0094 017B 00:1:3

11 ·-OO.O(l 00.00 --00.04 OB • 0'7 (>:316 06.3:1. 1047 06.53 1847 06.44 010:~ 01 'i'3 O()21

12 00.00 00.07 00.05 08.18 0:32';> 06.40 0947 06.61 l747 06.~:i2 O:L:l4 0216 00:34

m 24 --00 • O:~ 00.01. 00.00 013. O~5 031B 10.3:5 n13 10.37 1131:3 10.:3~5 010B 0205 0025
I

2~5 -00.08 00.00 "-00. OJ' 07.99 03:1.:! 10.26 :l613 10.34 011:3 10.29 O:L(U o :l9~:; 0019
"'-J

26 -OO.O€l O(), 06 00.00 08.04 0318 10. :,:3 nB 10.4'7 0713 10.:58 (>:1.08 020~5 OOZ:i

27 --00.10 ···00.02 -00.05 0'7.97 03:Ll :I.().26 :l91:5 10. :58 06:l:5 10.:32 O:lO~! 019:3 0018

28 --00.09 ·"()O.O1 ··-OO.ot"i 07. '18 031 ~,! :L0.30 nn 10.39 0013 10.:n 0102 0193 OO:W

28 -OO.1~5 00.0'7 -00.07 08.02 0~H2 06.03 0347 10.47 0713 07.57 OO'i"i' 0188 0017
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-TABLE 8.6
1'< & M CONSULTANTS., INC.

SUSITNA HYDROELECTRIC PROJECT

MONTIiLY SUMMARY FOR WATANA WATER aUALITY MONITOR

MAr(CH,
_._ ••••__ ••__ ••__ ..• _._ ••_._ ••• " , •.• , ••••••-,0 ••• _ ••

1'i'81 t1EAN MEAN

MIN. t1r.lX. 11EAN t1EAN I'IEAN MIN. MAX. MEAN tlEAN COND MEAS
[I,~'( TEMP TEMP TE~fP f>H OI:W D.O. TIME D.U. TIf1F:: D.O COND AD,J. AD,J.

(C) (C) (C) 1"'1"11 PPM PPM u1'fl-JIJ '..IHHIJ uMHIJ
'-00.13 '-00.05 '-00.09 Ol.'i'3 0:307 10. ::1.:'5 :L '7 1.:3 10.36 0313 10.29 OO<i'? 01B4 0014

2 ',,00.1:'5 ,-00.0'7 '-00.11 0'7.'/0 030l':i 1.0.24 iaU 10.29 2313 10.26 00 Ii' 4 017B 0012

3 "'00. O~::j 00.02 '·,00.01 08.02 03 :L'7 :1.0 •:30 001:5 10.41 2313 10.:35 0107 0203 OO~!5

4 ·_·00.01 00.13 00.04 OB.09 03:;'4 :!O.3'7 2013 10.53 OB13 10.44 0114 0216 0033

~5 .... OO.OB 00.00 ,··00.0:5 0'7. '1'7 0:3:1. :5 :!O. :36 2:31:3 10.43 131.:3 1.0.:59 010] 01n5 0022

6 '''00.00 00.02 '-00.0:3 0'7. '/8 O~H4 10. :53 161:5 10.42 ;!31.3 10.:5'7 0104 01 <i'? 0022

7 -00. O~) 00. :L1 00.01 OB.04 0;521 10.34 1913 1.0.54 O~)1:3 10.4~~ OUl 0210 002'i'

8 -00.06 00.06 ·~OO.00 Of:l.OO 0316 10. :3:'5 2213 10.49 O:~13 10.40 0107 0203 0025

9 -00.10 '-00.04 ·-00.06 O'7. 'i'3 0309 :1,0. :~B :L813 10.:5'7 OS13 10.:53 00 'I 'I (>:LOB OOlB

10 --00.00 ·..00.02 ·-OO.OEi 0'7.93 0310 :L 0 • :3~') 001.3 10.47 1213 10.42 010:'1 01'/:3 0019

11 -00.14 -00.04 ",00. O'l 0'7.8'1 O~~()f., 10.29 1.01.3 10.45 OU3 10 • :5~.) O()'i'l'l OiB6 0015
1") -00.12 ",00. Of! _·OO.:LO O'7.B6 0304 :LO.:~6 19;L:~ 10.36 0;'51 :5 10.30 OO'i'6 01B2 00 :1.:3

0'>
..

I 1.:5 ....00.08 '-00 .01 ·..·00 • O~) 0'7 • 'i'2 0309 1.0. :3::; 04L5 10.39 201.3 10.:57 0102 019:3 001 '/

00 14 .... 00.12 '''00.06 ·-OO.OB 0'7.8B 0305 10.:U 2;.~ 13 10.40 0'713 10.35 OO<i'B (HB6 0015

15 -00.09 O(), 03 -00.0:3 0'7.94 O:Ul 10.:34 0013 10.48 071:3 10.40 0104 01 'i"7 0021

16 -00.00 OO.Ol -00.00 0'7/.9'7 03:L~; 10. 3~; 1'7:L3 1(). ~50 0'113 10.42 (HOB 0205 00~!r5

1'7 -00.14 ·..·00.0] -00.10 0'7',.1'14 030~! 10.3::; 09:l :5 10.42 ;1.1.1;'5 10.3f:l 009 :'5 01BO 0012

10 -00.16 ·..·OO.:L :L -·00 .1:~ 07.00 02 'i' EI 10.40 0f:l13 10.4'i' 1913 10.44 OO'?1 0172 OOOB

19 -oo.lr5 -OO.Ofl '-00.11 0'7.82 O~~O1 10.46 1 '71.:3 10.52 0713 1.0.49 OO'i' 4 017S 0011

20 -00.12 '''00.02 -00.0'7 07.8'7 0306 10.rn OOD 10.63 OB13 :LO.~58 0099 01BB 001.6
21 -00.0'1 OO.Ol, -00.03 0·7.'i'2 o~nl 10.60 201.3 10.74 0'713 10.64 O:L Ol') 0199 0022

22 --00.0'7 00. O~'; '-00.02 0'7 • 'i'~~ O:U2 :LO.61 2213 10.74 OS 1:3 lO.66 0:!06 O;Wl oon
23 -00.10 00.00 '-O() • 04 O'7.'i'O 0:309 1. 0 • ~:;'7 n13 :LO.69 021:3 10.62 ():LO:~ 01 'i':3 0020

:~4 -OO.l:~ .... 00.07 ....00.0'i' 0'7 • B:~ 0303 :1. 0 • ~:.:i ~~j 131:3 10.64 2313 :LO. :'.;7 oo'n 0104 0014

2~) -00.09 00.01. -00.04 07.8'1 0309 :l.0.~)9 :I.4n 10. '72 061:3 10 .lll. ()l 0:3 01n5 0020

26 -00014 -00.0~; ·-OO.OEl 0'7 • f:l~~ 0:'50;5 1.0. ::;'1 ~!011 10.68 0311 10.62 00 <TI, 01l'12 0014

2'7 -00.14 -OO.Ofl -00.1.1 07.00 O:;~<i'9 :L 0 • :5~.) 1111 10.62 2311 10.~)8 00'i'4 O:L 7B oou

213 -'00.1 ;! -00.03 '-00.08 0'7.B4 0:304 10. l':i7 1911 10.66 0911 to.62 0099 01813 00:L6

2 f; -·00.09 00.02 ·-00. 0~5 0'7.8'7 0:30l :1.0.l.3 00 t1 10.n OB11 10.6'} 010;~ 0193 O():L 9

30 .... OO.H 00.0l':; ·-00.04 07.08 0:309 :Lo.n n11 10.83 0811 10.'76 O:L03 019:'; 0020

31 -00.10 ·-00.03 -00.06 07.84 030:5 10.6S 1011 10.78 2311 10.72 O:LoO 01'i'0 00:1.'7

31 -00 d6 00.13 -00.05 07.90 030fl :LO.24 1.813 10.83 0811 10.48 0100 O:L90 00IB

J :1 J J J ] I ,J I ~I I
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·TABLE '8.8
R & M CONSULTANTS, INC.

-_.~-~_."-_., ---"- ..".__.-.._- ..

SUS I TNA HY r:mOELECTI:~ I C PF1D,JECT

.. --....--.. -- - .. -.....- --._.._-/::
,,-..·1'

_... __~I
I '
i

t1Dt-!THLY SUMt1AFCf F(]f~ ~II~TANA ~JATEF~ lll.lAL.ITY M[)NITm~

~jAY, 190:L

0101O:!;30

MEAN MEAN
CONn MEAS
ADJ.' ·ADJ.i
uMHO uMHO i
o:1 4 0._ __(~ :~ 07 .._.. )
O:L 46 ()1 OS
014:5 OUO
()l [:) 1 0 1.1 7

,. O:L;3'7- . 0110-~··"",
o :L:5~) 0 :l(>6

--------gg l----~lg~~r---
OOS9 00'70 i
0145 0116 !
0:158 0125 I

Of:I~.)_8 !2. 4\ 0458_~~ ~)_(?~;l.s.

MAX. MEAN 11EAN
• TIME ----.. I1;O.·;-·-"- -·TIME,------[I.0 COlm

PPM PPtl ul.jfJO
1. 4~.)f:1 :L • 76 ;l3~,EI 0090

. 105B-'---:i!2; 41-----04~5~1----·--: L i3r----OO'l1
1858 11.97 0558 11.64 0092
2~~~HI 1. • 74 05~1f:I 1 .:5~5 0100
HI~)Ej .. ' T:. ~!3-"'-- ()65B :L ( • B4 OO'7t.,
2358 :11.21 0659 06.12 0092
1658 02 34 0258 02 05 0077
:L 9:'58---'02<5"2 0:~5a------()T 47"----- 0047
0858 02 •. 4 1358 02.)0 0057
0958 02.19 0558 02. 9 0:102
:L4::,El .. ·_-·ti~L.Ei-·---;W~HI 02. 13 ():lOB

NEAN 11EAN MIN.
pH OF~P D.O.

PPf·j
OB .~!(7 01'il8 . :l. 42
0f:J.2t, OHl7 ' :L .4b
on. :~O 01B9 :I.:L. 40
08.~!b 0199 1 .• 02
OB.:L 9 0202 1 .4"?
OB.~,!2 0212 O~.36

08. O~'j 020:5
-- ~-.

O:L 87
0'7.69 OHIO 0(> 'j6
O'7.n 01'il4 00. ;37
OB.16 0231 02. 1
Ofl. :10 0228 01. :L

OA.·IO 0202~s:,,' 11.'ilO 00.74 __.. _
_______,"•••• _ •• c" '.r_ •• ,,_.••.. ._· .·_... . _.. .,~_._._._ ...._. •. _._~H

MIN. MAX. MEAN
DAY TEMP TEMP' TEMP

(e) (C) (C)
21 07.13 00.03 07.49
22 0:5.B4· ()B.02·--(){,;;99------
23 06.44 09.15 07.76
24 07.07 09.71 08.52
25 08.61 ii.7b 10.02
26 08.36 10.73 09.79
27 OB.91 10.08 09.41
2B 07.6:L ()1:i~H4---·()8.02---
29 ~s.(" 09.7:5 ~8,;("

30 08.70 11.90 10.37
:51 MI.:57·· :L:L.::!9·····-· "'09.99

cr,
•I-'
o

•. ~. -_._-•• > ._-- -_. ..-.-.,----_._----" ._.- -_•• --_.

.. __.._-~
I

!

... --.--1
I

.~.. .1
i

--_.__ .__._-~-----------------_.._-~
I
I

....__ .._---" --_ ".

I ] J J B J ,8 J ] J •••
I I I I I
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TABLEt.a
R & M CONSULTANTS, INC.

SUSITNA HYDROELECTRIC PROJECT

MONTHLY SUMMARY FOR WATANA WATER QUALITY MONITOR

·JUI,!E, 19131

..

I
__ .J

TU1E

195B
1'7513
0958
1:1.24
:1.724
1024
1024
2224

11E(.lN MEAN
MAX. MEAN ME(lN CDND MEl\!,
D.D.:---·-- TIME D.D COND (~D..J. t\D •.1.
PPM PPI'l ut1Hl) uliHD ul1HD '

l:~~'---'~~;}--- )~~:~~- ... ~;g~. -- g::*;----ghg·-·~
2.43 04~)f:l ~!.27 Ol44 0;:'.11 0169 i

( 2.48 _ 0:524 ( 2. 09 O:l.'l~'S O:?:L3 ()172
(2.0:5 07;?4 (:1..74 0142 O;'~:'.~\ OU:L
(:1.67 2324 (1.0B O:L:56 0;:.'06 O:L67
o L. 82 2.524 ......... 0 L. f:)4._.. 01 64. .. 024fl ... 0:1. '76
0'.00 0624 0 .• 48 0199 0292 0235

1224 0 .~08 2353 0 .83 0138 0209 0167
0953 0 .49 1353 O.• 18 0093 0132 O:LOSHI:n 0: .:LO--··--·04:::i3 'O( .i;>:i ~ O()'j:~ b:L31··· 0104

HI~B 0 .91 05:'i:.~ O( .74 00'1] O:J.:~'J 010]
:I.:';~"i3 0 .BI 05:.i:5 O( .lO 009B O:L32 0107
oo:';i:i'--6 ;99-----~~:~f53·....--(m;"(:j1-'- - 0090 OU6 .... _.- 01'<)1'1'"-'---'
20:s:3 01 :1.7 07:);5 01 00 009:" OBl O:LOS
2153 00 '19 0553 00 83 00'17 0131 0106
HI::)] 00 Bl ..·-· .. ··()~j~)3 00 l~) 0:1.02 OUi O:LU
10S3 01 27 12S0 00 99 0106 0143 OilS
19~jO__._.__01 :5EL_._()6::;O (~! 23 ... O:L!1_ ...__ ~)1~.'jO __ 0121 __J
0150 01.29 09S0 01.23 0114 0158 0125 .
1050 01.40 07S0 01..11 0110 O:L52 0123
1950 01. B 0550 01.'9 O:LIJ 0156 O:L25
:L6::;0 ..--.. 01:5j-· ..·· .. <l6:'J() .. - .. ·O:l.. ?'I' O:LUO:l:.)()·· O:L;~:5

02~')() (H. ,0 10:50 01. "1 oOln O:Ll2 oo'n
2150 01. 0 l:L50 01 •• 3 OOSf.l 0082 0064
1 'n."0·----·ol;6----0B:'Jo------(j1.r- 0 OOi>6i>:i ()() ....·--0071
1550 ()1. 7 :~350 01.~9 0079 0127 00';>6
;:'.1 :'JO 02.:l 04f''J0 01.1: ) 0069 0 111 oon~'5
:l3~'50---'- 01.4')'----'·--- ()O~)() OO.9:'i ··OO.'.iB O:L06 O()B4 ~.

10:.\0 00. B OOSO 00. :3 ·1 00:54 OOB4 0067

i056 ..----05-;-3 -----655ir----Or:3------on)'r..---'b15~'J . ();i24 -.-_.

MIN.
D.O.
I"'PM

)2.76
2.13
2.12

-00.

:L.n
( :L .4:1.
( O. :L:I.

.. (:L!04
o I.• ()~~

·-0 ).03
o .• 02
o .77
o •6:~~

o .63
O( .n
O( • B?
00.72
00 6'7
00 MJ
01 :L~~

0:1. HI"
01 ;?:5
0:1.. :l6
01. • ;~2

01.36
01. ?
O:L. 0
01. B
01 .: 9
00.:,6

",00. ( l

l'IEAN
[ml'"

~iEM~.

pH

6i~-;34-- ·0269

HE AN
TEI·ll'"
(C)

09.01 08.17 0219
09.41 OB.29 on9

09.?O 013.29 0227
09.19 OB.IB 0210
08.33 07.98 0209
OB.02 07.77 0199
OEl.93. 0?95._. .0221
09.44 08.23 0252
08.61 07.57 0235
10.15 07.17 0255
10.62 07.13 0260
11.85 07.10 0266
12.45 Ol.11 0274
1 :l • 8~;"'" '0'7; 16 ----. 0277
11.B3 07.06 0276

07.07 0277
07.00 0279
07.10 ()2B9
07.15 . 0303
07. 1 ~i' .... - O:iO~)

07.14 0300
07. 1:3 030~j

()7.0'7 030:3
0'7.02 0304

07.0? 0316
07.07 0315
06.96 0;307
06. '70 02f.l~')
06.69 ·....· .. ·0283

06. 54 O~~73

MAX.
TElll'"
(C)

0'/.79
10.62
10.'70
0'1. '/9
0'1 .1 ~3

09.22
1:1. :L (,
to.27
10.?2
:L :L • ~:.~ ~:j.

11.90
:L"L ~'i7

t:·5.37
12.;36
12.89
13.'11 1.2.:;;6
13.61. 1~.B6
13.67 12.66
:1:5.16 12.4()
E~. ;~4'-'" it; BEl
12.:30 11.66
LL!'n._ 11.m
L5.14 12.19
12.?6 12.03
11.97 10.6E1
09. ;~9-'-"'" 08; 34
07.2B 06.?8
O?;t7 06.72
07. '/9 O? 1 'I
09.:L3 07.B2

06'-'15 ·.. --I3;'ir----oIo; 23

MIN.
TnIF'
(C)

00.14.
08.43
08.86
00.47
0/.94
06,67
07.26
08.74
06.53
0'1. 0:'5
09. :36
1.0.12
11.64
lL26
10.97
:1.1.02
12.12
11.6B
11.73
11.50
10.9'1
10.4:3
11.26
11.36
09.40
07;22
06.39
06.15
06.64
06.74

I::"
d

b

2
:3
4

30

1M Y

22

7
8
9
to
11
L':>

:L3
14
1 :::j

:Lt)
:L?
18
19
20
2:1.

26
,?7
28

2::.:;

30
2?

23
24

0\
I
I-'
I-'

___0. _~._._ •.. . .~ , • • __• • " __• _

I--. --- .-.....----.---.--...---..----.-------------.-..-.----..-------l
I,

_ •• .~.__ • ••• _ - __ •__ - _ •••__ • _ ......__ •• "0. ~_ •• _



·TABLE ·8.10'
RIM CONSULTANTS, INC.

SUSITNA HYDROELECTRIC PROJECT

t ----~r

r
----J

!
1

I________ I

-fl 1-\,;6 '04-:';4-- I
('I!'! 01S" I

-j
I"
'I
I
H~

I
I'

\'
----------_.-.-- .. - -- -.. ------------ ----j'

"!

~

",,, ;(

14497---:i3.61:,.-~---1029~-:-----1():2~f.::;:---Ob.03./

--~~~~~---~-------~-'

.- ._-_._._._,-~_.- ...• __._.._----_. _...
~-3-9- -(}:I. -VI'
07. J'f- 0/'16

~

08. l.Io

--
l:Lo61

:1 :j
:l6

11
U
1. ~i

14

22

26
~~ i'
2B

.??

.J?
HI
:l9
20
21

23
24

MONTHLY SUMMARY FQR WATANA WATER QUALITY MONITOR I
,)UGUBT, 191H r.' -----------J

MEAN 1

M:r N. l'1f.I)\ •. __ MEAN __._ MEAN . _._J1EAN _._, .. __ M:rN. !:!.A_~_!_.__.____ ._. ~lE(l!,!. I:IEAI~ COND __ MEAS . j
'I niP TEHP TEt1P pH DRP D.n. TH1E D.O. TH1E D.O COND tJI.I,J. ,)D,], I'

(C) (C) (C) PPM PPM PPt1 ul-1'-W ut1HD uMH()
10.64 J :L!;W._. JQL'l~L Q_;;'. 1:5 009B _ :tP .;:3. ;ll::l9 .t? 43 1_1?9 11 !;:19 9Q<U~ __~ <>.J3L ,-(~.1}}----1
:LO.03 :LO.B4 10.42 07.17 OOB9 09.B8 2129 11.95 1629 10.91 0103 0147' 0142 !

09.46 10.24 09.70 07.19 0092 09.52 1529 11.87 0129 10.72 0105 0154 0146'
08.66 . 09.36 08.97 07.1' 0090 10.84 0829. 13,08 2029. 11.88 0099 0150 0141
OI:l.34--- 09.:l6 ---- O~I;j:3 - Ol.2'i', 0091 :L~!.o? ;,~;;~;;!S," ··------12.1:1'9-----1129-----· ii.'it; . - OOS'6 6:l4:·.) (l.1:36-
08.26 08.98 08.65 07.29 0094 11.77 0629 12.96 2129 12.48 0095 0143 0136
Of'. Bf, ..... Q'?!g't (~!~!.:4 L Q?!2~ ()09B _ __ ;LX~Jl:!___ .. _... _.1 fl ;:!S' F5. 6L__!()?? J~!._~? __ .__...i!9'j>? ..____O 146_0:[:m. I
~CB,1Y OB.f{7.. -O:';':!:J9.P ~'7. .1'" ~H}9~'i-/o", +ih-;;J... n.Is- -,Hl4f.loo,n 12.97'" 0929" -i-2r.J.4/.1,(.o -{+-;hh!-,o/ -()~~&I'I'I --(H-54-iW:
~-','i'l 0'7.80./ ~7,.,,, --(~ 1.7'1 ~I'f" -:HN-Bl+/o.~1 -:!-449/'f'" ~I/.S-o -i)lt4f.1~""'9 4+.--6-4-1/.;19 M-2-7-,'", 4hJ.-!-t / ... , 4:l-71,47:
06.95 07.51 0'7.22 07.72 OlS7 11.32 2349 12.0B '0449 11.63. OliO 0171 0168 i
06. 1?-'>:7 ;-14------- 0;'>. :':;:5 ···---.. 07 :-68 ....--- 0164 :L I •oi~ . 6()49----i2~4T------o~~49--------:ii:I.>i-----0:i.:1. 0 01 '7/ ili 60 -j
05.45 06.14 05.?l 07.64 0167 11.52 0149 12.27 0949 11.78 0110 0183 0110 I

_04 • If., _~_~~<?!..1Q. .~W ~~~EL ~_QZ-,-61. j?t6 ~J 1 0 •_:4L 22_1'( 1 ~~.!1>4 02_4'L 1 :L .~)'l.___ O:L:L :L. 01 B:,; 0:1,7 :'.) I
0:5.90 07.4~~ 06.60 0'7.51 . OWS 09.48 n49 1:L.07 044'7 10.:5:5 ---():LI()----():iii---i):i·74--;
07.03 07.81 O?35 07.43 0155 08.39 1849 10.0S 0549 09.22 OliO 0171 0173
06.83 07.36 07.02 07~37 0152 09.20 0349 10.83 .. 2049 .. 10.07 0102 0159 0162
()f.H~'6 O}.:;n 06.'74' ----- 07.:'.9---------014?09;9:) 1449 --·:L:L.64---·-----()949------1().6;~ ()6Bi, . ono 014;:'.
07.51 07.60 07.56 07.29 0157 09.74 2249 11.21 0349 10.35 OOS8 0137 0141 I

_(),'S. '1:1 07.!.QL__OZ! ;3B QZ!,;2J 01:'i4 Q'!d_(> J~j:4~__ :LO. 66 OL4'7 L9_•. :L ;~__~_..(~QQ:'·L __~_0!}2. ()1'1_()..__.J
06.67 08.38 0'7.40 07.24 0161 09.14 2149 10.92 0749 09.B6 0091 0142 0148
07.75 09.65 08.50 07.1? 0168 07.:LO 1749 09.56 0049 08.52 0094 0142 OISO
08;B4 10.83 09.68 07.12 0178 07.02 1249 OB.98 0349 07.92 009S 0144 0153
O'}.86'''- 1:1..61 10.66·-----(l'.7::ti------- 6Ii:i ij- - ---()6;;~::)-" ---- 1449 ----06;:3-7 ---~()749 ()7.3,',· . - --- ()1O:') -----ili:H) ·-----O:i:;S
10.46 11.58 11.01 07.20 0200 06.64 1649 08.22 0849 07.33 0106 0147 0157
09.:,,;7 IO.lM 10.04 07.~H 021:5 06.n5 1;;!49 OBd)6 OM9 07.41 OIO'? .. O:I.:'.)~). 01M
09: 66----i():;~4----0-9:9;3-----07::52----------()26j--06. 23 --- i3,49-----o'l.i. 27 =~049---oi:49-- -O:l06 --~-i)l:':;~)------ -616i ----
09.04 10.04 09.47 07.42 0212 06.03 1449 08.21 0349 07.31 0113 0166 0171
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_.-..-._-------- ._-._.~.- _...-------~_. .- -_.._--~----~-~------_._-,------~_ .. - -~-_ ..-- ._-<~(~~~
'·w

MEAN MEAN:~,:tJ.
MIN. MAX. MEAN MEAN C()l~[I 11EA!'l::·'.>
[1.0. TIME' .. - 1l.t'J. --.... -. TIME-: 1),0 CDND AIU. AI:I..I. :.,;.,:.•~,:,:
PPM F'PM PPM uMHO umw uMHtl ;~t:
7.11 1949 8.69 0649 l • 73 0136 0206 0203 .·'iJ
'7.0j"------i c1'49---- 9.39---·(j'049--·-7;71-----0139·----·0217 "--()213 "-';W,ii
6.71 1249 2.55 2038 9.00 O:L22 O:l90 0190 '::ir;;
9.~j:~ .1:~38 2~29 ..__ .... 02:58 0.77 010201~59 O:L54:,fiti,
9.25 20;'~8 1.l7 1038 1 ).6~5 0100 O:L~)6 0152:"~:

( C1'. ~n :L n8 , 1.38 0038 1 ).52 00'1'9 0 1~54 0 1 ~50 '. ~i': .
o .'1'4 203B l' .82 083Ei 1 ).88 O:LOO O:L6:l 0153 "r-'
o .98 -----ln8-----I·;S2---0738----i .132---' O()94-'---0151"--' 0147 .-... "Fi~i

1 • 00 183B 1 .6EI 043B 1.77 0100 0161 0:L~54~lk\i

o .14 213B 1 .69 . 0738 1 .02 00% O:L54 01~50:'~,;'
o .02 '0038 ..... -... 1..68' . -- 0738 0' • '1'9 00'1'5'- 0153 0149>~F
o .83 00:5f.l 1: .79 1138 0 .81 008l Oi40 0140 .,%,
o .87 2~?38 1 .07 2038 0 .aB (H)94 0156 0149.·'i'
OE .71'--- 1638 -----L,,,. 06----i2:~8---10 ;2Y-----(H)'1'6-'O i.so ... -. (>153
08.63 1930 11 69 1338 09 87 0093 0155 0149
09 40 1130 11 54 0830 10 23 0102 0164 Oi5?
09 ;38 .. 2128 10 ~)4 ..·.. -·--·0328-·· 10 05" 0107-- .-.. 01 n .. 0 i6~5

09 36 2328 10 13 1228 09 71 0108 0114 0167
09 28 1928 09 95 1128 09 54 0109 0175· 0168
08 91 232fr-·----l0.<>f-----:h28 09.28----- 0104--- oili7-'-- 0162
08.83 1828 09.93" 0628 09.19 0106 0176 0164
08. 1 1928 09;,5' 0828 09 ••3 0107 017S 0166

. O'1'.l6 oo~~a 09.7·-OEl2B 09. 7 ()lOc1' "'O:L87 . 017:L
09. 2 012E1 09. 2 OEl2!) 09. ':L O:L:LO 0196 01n:;
09. ·7 0128 10. 8 2328 09.' 8 0113 0209 018:L
10.' 2 0028-'---10. 2 092E1--·----io;o 0122- ..----0234 0194
10. 4 082B 11.(7 2028 10. 0 0127 0254 0203
09.'8 1228 10.. 2328 10 •• ' 0118 0236 0194
()9 •.:.---- 1628 -.. -- 16;a------·-i5128 10.2, 0122 02~4 O~W~~,:"~I

09.8 0628 10.7 2228 10.1 0117 0234 019.) :"1t,;'
- - .:_'~~{;',

o169,'}t,f

:Jlf;
!/~)
.I.;~;'

.11ATA_ .Jllq/L1.,J2 ..~e_1JMA1.ISJ ED..--··i~J·
'~il·,.... Il fLS. .T{l .s.I!.N.rC'!A.__.....L!"11U£t.L/jl~r.lQ.N.. .
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T·AI;lLE 8.11
R & M CONSULTANTS. INC.

SUSITNA HYDHOELECTI

MONTHLY SUMMAHY FOR WATANA WATEI

MEAN MEAN... pH··---· . OFWMIN. MAX. MEAN
TE/1P' ..... :rniPTEMj::· .
(C) (C) (C)

07.59 09.16 08.34 07.70 0230
07. OS ... Ol3~05 ·------67; 41--- 07.71 ----..0238
06.75 0'7.9'7 07.29 07.52 0207
07.22 08.13 0'7.60 07.42 0162
Ol.23 08.;'~2 0'1.70 ····0'7.40 ..... 6165
06.92 07.80 0'7.39 07.41 .0171
06.30 07.35 06.69 07.43 0183
OS.69 ----'''06:81'''-'' 06':'28----07.40---··· 0196
05.61 06.60 06.10 07.4'7 0225
06.14 0'7. Q5 . 06. ~)7.. 07.38. 0231
05.72 06.6'7 06.:L4 0'7.37 0238
05.61 06.49 06.08 07.27 0234
05.15 06.37 05.72 07.37 0246
04. 59-----·06.()j----05; 21-----07~3Ef~-·'0249
05.01 06.02 05.48 07.33 0246
05.63 0'7.19 06.36 07.40 0224
06.00 0'7. ~~o- 06.67 07.48'" 0205
06.29 06.93 06.60 07.51 0228
06.3'7 06.81 06.51 07.51 0244
05.86--'''06; 36--'--06; 14-------07 •48~ -- 0249
05.42 06.31 05.77 07.51 0256
04.62 05.56 05.06 0'7.53 0261
03.'1'6' 04;9B "04;~?0 '0'7.56 "0266
02.70 04.:L6 03.26 0'7.58 0211
02.15 03.18 02.72 07.60 0274
00.50----01';95 ---01;02 07 ;'73---"-0289
00.30 00.84 00.46 07.l7 0295
00.28 00.44 00.36 07.67 0283
00.28 . - .. 00 :48-- 00; 3'7'---'- 07; 70 0286
00.23 00.42 00.32 07.64 0280

00-.-23---·----oiia6----05':1 9-------07-.5-0--- '023"7'-' _. 06-;7
I

/)JOT-'£. •
__" .._"__. ._____ 4----"----"-- - -, ---

!JEF'T£M[lEF~. 1981

DAY

1
2
3
4
5
6
'7
a
9
10

O'l 11I
12I--'

w 13
14
15
16
17
18
19
20
21
2;!
23
24
':)t:·
... >J

26
27
213
29
30

30
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• ,,'1f[t
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TIME

0428-----T3-:-:i6----oIss-------rr;-59----·---()oerc--- 0162

MEAN
MAX. MEAN MEAN COND
!I.O.-------TIME D.O -. i~()N[I AI).,).
PPM PPM uMHO uMHO

0728 10.98 1728 10.43 0119 0238
0428------10 ~9B---O()28-----iO~30------ O:l3C-------- 0262
0028 10.85 1028 10.47 0137 0274
1028 10.25 0028 10.20 0123 0246
2345-------- i2.32------io45 11.45---- 0064 0128
1945 10.98 2245 10.58 0067 0134
0045 11.84 0945 11.23 0072 0144
'1145 ---13;34 1958 ---11;83 ----- 0071-~~--0142
2058 13.36 01S8 12.78 0071 0142
1958 12.90 ._ .12~;8 12.54 0069 0138
195B 13.22 105S 12.62 0071 0142
2258 13.14 1158 12.31 0067 0134
2158 12.96 0258 12.07 0066 0126
185EI------i2-;69--------i25B---fi; 9EI------- 0067------ -01213
1958 12.35 1058 11.98 0067 0128
2058 12.63 1758 12.11 0069 0132
20~;8"--- 12.12--'''-0958---'11.93 "006B 01:50
0058 12.(f2 0358 11.89 0070 0134

;ff.\f'
J

M:rN.
D.O.
PPM

09.93
09;92
10.12
10.:L5
10;64
10.4:3
10.62
10.84 '
12.20

. 12.34
12.34
11.93
1:1.92
11; 77
11.76
11.87
11.74
11.76

.. _._-- .._ _- .----_ --_. -_.._---_._-----,"------ _._-_._- -- .. -_ __ - .

TABLE 6.12,
R & M CONSULTANTS~ INC.

SUSITNA HYDROELECTRIC PROJECT

MEAN
ORP

MONTHLY SUMMAHY FOR WATANA WATEF~ (1lIALITY MONIT@

I

MEAN
pfi

JYCl_L/!..L_ ..JJL.r.r.1!LVEI2_. __0_X')I6£./L .Jt!!Ai.MIF..J .__AJfE._._J,.(lW __ ._

I·,';·.'"

.. 1-

I':
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't
~"
rt

--~-

~:.1/:
C"

• ~~>

to" ,
~~/ '

~:,:
,~.-.~

·"~"ih

MEAN ~,
ME:A" I';',,.) ,~,

AD,J. f:::
':JMHfJ 1;(::
0:L98 ~:···.-·k0212 -'1
021'i ~;y'.,

.. 0..2O. :;5. _'.. 1:'.,:,"
0143 (
0146 ~:

0151 ;;
Oi~51'- f;~

0154 ~t
0152 {.
o1 ~)5 ~'i'
0149 Ir
0146 ~:()144 .. i'
014:1 (
0146 ~,
0146 ,,I;

0147 ~;

·--oiisf···· ~
f"
t
r'':'.;

-- -I:,

! ~_________ .. UNiT . /""\. Ai.. F.UMC TLQ.N J2N __ .__., .lfl.! (JI'L .... _ ~i
r

-----. . 1WL__ DATJ1--AVAlLAA.'-£-----'I".N.Il1JJA 6-."- U /Z/IL-----,----~------.------l!:,
l'i

~
~
q.'

---t
r---t
r:

I ';\~r .
I

MEAN
. TE,MP

(C)

00.36 07.66 0281
00.43 --·----07;77----0291
00.45 07.79 0296
00.32 07.66 0282- .._.... "" . ..

-00.23 06.54 0239
-00.18 06.55 0242
-00.15 OA~M 02~50

-00.09 06.56 0246
00.22 06.53 0245
00.23 06.51 0245
00.08 .- . 06.52 .0248
00.33 06.47 0246
01.06 06.46 0247
01 ;68·-··--06;46---· ()247
01.69 06.47 0248
01.62 06.48 0247
01 ;~)7 06.47----- 0244
01.51 06.47 0246

Nf
I

02-;-12----··0()":60----0iJ-:7Y--- 0255 ------09~9.2

MAX.
TEMP
(C)

00.45
00.57­
00.58
00.33

-00;23
-00.14
-OO.:LO
66;19
O(). 46
00.41
00.12
00.87
01.39
02;08
02.12
01.98
01.79
01.60

--. - ---._,------ .. --._-----,------

,".!;.

.... _----._... --------,,------ ----

I

OCTOBER, 1liB 1

MIN.
DAY TEMP

(C)
1 00.27
2 00.32
3 00.32
4 00. :31
5 -00.26
6 -00.22
7 -00.22
8 ..------ '--00.21
9 00.06
10 00.06
11 00.04

0'1 12 00.04
I

13 00.70.....
-Po 14 01;29

15 01.23
16 01.13
17 01.23
18 01.36

18 -. ':00;26



J 1 1

.. TAB L E' .e . 1 3.
I~ ,&.N'CONSUL;.'r,;NTH. INC·.

SUSITNA HYDROELECTRIC PROJECT

NONTHLY SUMMMn FOR WATANA ~JATEfl l:IUALITY MON,IHIH

-I l ·1 'I J ]

NUVE11BEI:I. :L '701 1'11"/;1'1 MEAN

InN. Mf.1X •. rll::AN MEf.IN MEAN NIN. .... ,_ MAX •. . ._-- MEMJ i-ll:,()11 cnND 11F.cAS

DAY TEMf" TENF' TEMP pH ORF' D.O. TUlE D.O. HME D.D cenm (,D.J • (W.J •

(C) (C) (C) PPM PPM PF'li uHHU ul1HO ut1HU

3 00. ~,~Q 00. 2~'i.____.OO .22._____ 06.64. __ , ,... 0240 :L2.92 1 OO~'; _.__ .._._1:3 • ~)3.._.__ 160~'I ..__ :L 3.:U ..... " 0117 .O;~34 022::!

-4 00.1.3 00.2:3 00.16 06.56 023B 12. 5~) U05 12.95 0005 12.70 0100 02:L6 0212

:5 00.16 OO.;u 00.21 06.63 024? 1 ~~. 61 OOO~; :L:3 .1~; :L605 :L2.BB O:L:LO 02~!O 021:L

<S 00. HI 00.34 OO.2t> 06.72 0261 12.97 0:;; 0 ~"j 13 • e.o.. ...... 160~5 1:3 • ~.~~) 012:L 0242 O;;!2:3

? 00.12 00. ;20 00.19 06.62 02~5B :L:5 • O? 230~) :L:3.3? o 0 O~) 1:3.19 O:L:L3 0226 02:L6

8 00.11 00.22 OO.:Le. 06.~';B ()~~::5!.. :L ;;!. B4 220~"5 n.:L:L 0305 1;~. <if:! 010} 0214 0209

9 po. P .. 00.21 ..00, :L5 __.. 06. ~)6 .... '_ 02~5B... -_.- --- :L~~. 84 230~j ___j:3 • 29___ :1 ::;O~i
~.-

13.01.. 0104 0201:1 O;~O4

10 00.0:5 OO.:L6 00.0'7 06.4? 02::)() 12.47 2205 13.09 1 :H)~.i 12.ni 000') 017B O:LIH

1:L 00. 0~5 00.17 ()(), 09 06.47 0250 :L~'. 4::; ()105 1~'i. 05 140~) :L2.66 OOB6 0172 O:L 7'i

12 0().O4 00.17 _. 00. :LO 06.48 .. 02:'i2 :L~!. 5~'i 020;;; ... 1:5.2~'i .. ... :L40~) :L2.00 001:11:1 0176 01B2

1:.3 00. 1.4 OO.2'i ()O. 2~'i 06.6B O~1}4 :L2.09 0105 1:'5, ~50 1 40~'i ;[;·5.:L 0 O:Lll 022::.' O;~O} I
I

14 00.2:3 00.32 00. 2~; 06.71 02}f:l :L:3.22 ()1 O~; 1:5.7;~ 140~) :L ~'i • ::;:L O.l.l? 0231:1 0219 I
I

15 .OO.~!6 00. 3~'i.._... 00. ;~9_._.__ . 06. '7t> _ .02B:3 1:3.56 O:30~; . __._...13.<i6_._..__ :L40~,) .._._. 13."71. O:l.2<i o ;?~,) f:I . 02:5~'.)

0--,
16 00.22 00. :'51 00.2::; 06. '72 0279 :L:5. 61 o ~50 ~:; n.04 ~!:H)5 13.74 O:L:"52 0264 O;~42

I
I--' 1'7 00.22 00. :'5'7 00. ~!B Ot,.7'7 02lH 13. '79 ;~;W5 :L4.00 11 O~:; 13.00 OJ;'m o ;:.~7 6 02413
Ul :L8 oo.n 00.32 00. ~1t> 06.'75 0282 :13.78 020~.l . :1:3. <n 140~'i 13.06 0:1.30 ()::.~71.1 02:'.iO

19 O() , ~'.:"i OO.:·5fj 00.31 06.132 0291 1:3.72 :L "70::i :1:5.90 OOO::i n.02 OJ46 O::!'!2 0:: /.,;1

20 OO.2B 00.38 00. :U 06.131 029~1 n.7:L 060:"; 13.04 0005 n.?6 0141:1 029(;) 0;264

21 00. n ... 00. 4~~ ____ . 00. :35 _._.. _ 06.00_ ......... ___ 0295 .n.60. ___ ..... 220:,,; ......:L:'5.f.l6 _ .... _.O:H)~'j .... n,73 O:L ~"j4 0]013 027:L

2:;~ 00.24 00. :52 00.27 06.74 0282 1:5. 50 090::i :L3. 9~"5 1 ::;O~; 13 • b~5 O:L49 029f:1 02'72

23 00.12 00.26 00. lei 06.63 02n :L:5. :L 9 nO::i 1:5. 49 O:I.O:"i :1.3. :54 01:54 026B 02:'i4

24 OO.O'i 00.21 ... 00.13 0'6. ~f7 026El 09. fA " .. -.. 2305 :L2.l,0 ._.__ qOO~i :!.O.O2 01 :!6 02::.=i2 0245

2:5 00.09 00.24 00.13 00. :56 0269 07.9:3 230~) 10.05 000 ~i 09,01 O:L22 0244 O;~:'57

2b 00.00 00. n 00.11 06.5:3 0267 06.60 2005 OB.04 0905 07.30 01:L5 02:H) 0227

27 00.0:'5 . QO. :L O_~ .~.OO. 0'7. .06.4'7 __.. _.0264 .. 09.7:"5... _____. 2:H>=; . _.._10.S::;_.___.._ 0?05 __ .. _ :LO.2:L 0103 0206 020'i

28 00.0:5 00.11 00.0'7 06.48 0~!64 07.09 OB05 09.69 1 ~'iO~:i OB • 'i3 O:LOO 0200 020:3

29 OO.OB OO.:L '7 00.:L2 06.56 02"72 08.69 2 1 O~3 09.73 140~'i 09.T2 010';,) 0210 020~'I

30 00.013 00. 16. ....00. 1 L .. __ ..06.54 ... . 02'7L 0€1.3i . 140:=; ._...09 • 61 .OU05 09.01 O:!.Ol O;~O2 O:Wl
I

00.04

I

30 00.42 00.20 06.6~'i 021.,8 01.>.60 200S 14.00 110~) 12.26 01 :LB 0:::37 022::; I
I

.._--_•..... _..-_ .. -, --_.~-
.. _--- !

_. __ _-~--._ _-- ._--- --- ----_.---~--.~ __ ._-_._--_ _-
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ATTACHMENT A

HISTORICAL WATER TEMPERATURE DATA
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!W1IIWfj'W1i'ijtMbI!JW".'i%5¥M6&te\t\WM%>.Ift..J#l{jP'~_(9iW4qQt~'1i'J'.ji!•.W,.,Mkt."W1Yill.IUHM'Wli11wiW!Mp%4:\.WiiMfM::*,tWI@ijJII&MNWJ- -_ ..:::--.::- _.._._-~ ~.

~. •UNITED ~TATES OEPART~F.~T OF I~TERIOR - GEOLOGICAL SURVEY PROCfSS DATE I~ 02-11-AO •

,:" '5 TA TI ON NUMAER 15292000 5U51TNA RIVER AT GOLD CREEK AK "iTREA~ ~OURCE AGENCY U"iG"i •
LATlTlIDE 624604 LO"lGITUDE 14941?fl [)RAINAClr:: "'REA 6160.00 DATU;'; 676.<;0 qATE 02 COUNTY 170

.'.:l TfMPERATlJRF. lflFG. C) OF WATER, WATER yEAR OCTOBER lQ13 TO SEPTEMAfR 1974 •
'l nAY MAl( MIN MAX MI~ MAX MIN MAX MIN MAle MIN· MAl( "IN •

APRIL MAv JUNE JULV . AUGII"iT SFPTEMAER

" •
1 --- --- 12.<; 10.0 . 10.S 10.5
? --- --- 12.0 10.0 10.5 10.0

" 1 --- --- 11.0 10.0 In.5 9.5 •
4 --- --- 13.0 10.0 10.0 9.0
'i --- --- 13.5 10.0 Q.O 11.0

'\ •
f.. --- --- 13.0 10.0 A.O 7.S
7 --- --- 11 • 'i 11.0 1'1.0 7.0

" A --- --- 11.5 10.0 A.O 7.0 •
Cj --- --- 11.0 9." 1'\.0 7.0

In --- --- 11.0 9.0 8.0 7.5
." •

11 --- --- 11.S 10.0 1'1.0 7.5
12 --- --- 10.S 9.5 A.O 6.5

~ 13 --- --- 11.0 9.<; A.S '1.0 0
14 --- --- 12.<; 10.0 A.5 '1.0
1<; --- --- 13.5 11.5 A.5 A.O

~ 0
16 --- --- 13. 'i 11.S A.O '1.1)
17 --- --- 12.<; 11.5 1'1.0 7.5

':'!l 1A --- --- 12.• S 10.S A.O 7.Q ~

19 --- --- 11. S 9.5 7.5 7.S
?n --- --- 10.S 8.S 7.5 7.S., <,J

2\ --- --- 10.0 A.O 7.5 7.5
?? --- --- 9.n 7.n 1.5 7.S

.~ 7.1 --- --- R.O 5.<; 7.5 7.0 - •
74 --- --- 8.0 6.0 1.0 7.0
7.S --- --- 8,0 7.0 1.5 7.0

~ •?A --- --- 8.0 7.S 7.0 7.0
77 --- --- 8.0 7.5 7.0 s.S

.~ ?A --- --- Q.S 8.0 f1.5 6.0 •29 -.- .. --- --- 10.0 9.5 f1.0 5.S
10 14.5 12.5 10.05 9.S ".0 ".0\' 31 13.0 10.0 10.S 10.0 --- --- ..

'"1()~TH 14.5 10,0 13. S 5.S 10.5 5.5
~ •Yf.I\R 14,'5 5.5

,~ NOTE: NUMAER OF MISSING nAYS OF RECORD EXCEfDf.O ?o~ Of YEAR •
:~ •
~ -

• ..... ,. Uk ••••1"SPAHn Sln.uuann I!fJi IU.U... 1•••.1110....,.1"... ..,wua WI" ,. cos 4. • ~
r;,:j'::H""'. i " "r" 'j',~!hl: .;TATlON7'NUHiiER ,r\l!.,!.J,.;:fI'l:OF·',' I s29'Z'o'o-o-n-:-susiT-NAVir-VERV"AT' GOLO~~ciiEEK~'.I\"(f.r:f~~;;;:iT~:::;:io;~ji1J,i:t~~;;::?~.;~\;;:-':5 lR¢"M~A~:": ...SQU~CE;"GENC~'" ~SG5 :;:!: :,;;,\,,}:;~-~:i::!/:;~~?''''''_. _ . ~. , ~, . ,.,.,tor T/ln,,- 1 4q41?A ORA t ~lflr,E ARl":A' ,," 6160.0t).."'_ ..:~O~lVM.:.:.~::.~1~~5.,Q..'..:..;.:.'::.s.UJg,,;..!t'e:~:.. C()\'N.'.:V__\l(L:::,,~:'::~~':~:.:..s



n •
-"._--, ... STATION NUI.mER--' --- ·····15292000 . SUSTTNA RIVE~ AT GOLO CREEl< "I< . ..' STREAM SOURCE AGFNcy'Uo;GC;

LATITUDE 624604 LONGITUDE 149412~ DRAINAGE APEA 6160.00.' DATUM 67b.50 STATE 02 COUNTY 170

TEMPERATURE (O~:G. Cl Of WftTER, WATER YEAR OCTOBER 1974 TO SF.PTEMAF.R 1975

FERRI/APY
DAY MAX MIN

OCTORER
.,

1 6.n 5.'5
;;> 6.'5 6.0
1 6.n 5.0
4 5.0 4.5

" S."> 5.0

6 6.5 5.5
7 6., 6.0
q 6.5 6.0
9 6.0 5.5

11) 6.0 5.5

11 5.S 5.0
I? s.O 4.5
13 5.0 4.5
14 5.S .5.0
15 5.S 4.5

If> 5.'0 4.5
17 '5.1) 4.0
IA 4.0 3.5
19 4.0 3.5
2n 3.5 3.0

21 3.0 3.0
';>2 3.0 1.0
?1 3.5 7.5
24 4.0 3.,
?"i 3.5 2.5

26' 2.5 2.0
?7 ?n 2.0
;;>q 2.0 1.5
?Q I.S 1.5
1n 2., I. S
31 ;;>.0 1.5

MONTH 6.'5 1.0

MAX MIN MAX "4['"

NOVEWlEP OECEMRER

2.5 2.0
2.5 2.0
2.S 1.5
2.0 . 1.0
1.0 1.0

1.0 1.0
1.0 .'5
1 .0 1.0
1.0 .5
1.0 .5

1.0 1.0
1.'5 1.0
1.5 1.0
1 .0 1.0
1.0 1.0

1.5 1.0
1.0 1.0

. 2.5 .5

MAX MIN

JANUARY

"'AX loll'" "'AX

MAPCH

~IN

"-

-"

-'

"'"
- I..,

-'

...,

-'

..,

..,

-
'oJ

~

.,JJ

>JtI

..,

..,
~

..,
V'

,J t J t· .1 it t .' I
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J

J

J

..J

..J

J

.oJ

j

j

.. -I

J

...J

ttl

-
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OJ TATt ON NUMBER
LATITUDE 67.4604

TEMPERATURE (DFG. Cl OF WATER, WATER yEAR OCTOBER 197"i TO SEPTEMRER lq7~

L1NITED <;TATES DEPARTMENT OF INTERIOR - GEOLOGICAL ·SURVEy

15292000 SUSITNA RIVER AT GOlO CREEK AK
LONGITUOE 14941~A ~PAIN4GF. AREA 6160.00 •

•

•..'-'INMAX

PROCESS DATE IS O?-ll-AO

MIN

<;TREAM SOURCE AAENCY U<;G5
~76. "i0 c;r ATE O? COII~ITY 170

MAX

DATUM

MINMAXMI"JMAXIolINMAXMINMAXnay

)

SfPTE'-lR~R

I
7
1
4
C;

~

7
A
q

10

1\
I?
13
14
1"i

If,
17
IB
19
20

21
??
ill
':>4
;:>,

?6
27
?Fl
7.9
)11

31

/lPRTL

1.0,
1.0
1 • 0
'1.5
7..0

l.n
7..5
2.5
2.S
3.5

3.5
4.0
3.0
4.0
5.0

'i.0
4.5
5.5
6.0
6.0
7.0

MAy

.5

.5

.5

.5

.5

.5

.5
1.5
1.0
1.5

2.5
<'.5
2.5
2.0
2.0

3.5
3.0
3.5
3.0
3.5
2.5

1\.5
1).0
1',.0
1\.0
4.5

e;.o
5.e;
<;.5
e;."i.
0.0

6.5
7.0
7."
A.O
A.5

7.5
1\.5
7.5
R.e;
R.S

9.5
7.5
q.o

10.5
10.5

12.0
P.O
11.5
17..0
17.5

JUNE

2.<;
2.e;
3.0
1.0
3.e;

3.15
1.e;
3.0
3.'5
3.e;

3.15
3.e;
4.0
5.n
5.e;

4.0
5.1)
4.15
5.0
S.O

4.1)
h.1)
6.e;
6.e;
7.e;

B.O
R.e;
9.f)
9.15
9.0

9.5
10.0
9.5
A.5
1.5

12.0
13.5
13.0
13.5

13.5
11.5
11.5
11.0
12.0

12.5
13.0

13.5
12.0
11.5

.JUlY

fI.O
A.O
B.O
6.5
6.0

11.0
10.0
9.5

10.0

10.5
10.5
10.5
10.5
10.5

9.5
9.e;
9.5

11.0
10.5

10.0
10.0
10.5
10.0
10.0

10.5
10.0 ,

10.5
11.5
11.0

13.0

11.5
10.e;

11. I)

AIJGU<;T

12.0
12.S

11.S
1 1 .0
10.15
9.e;
9.e;

10.e;

10.e;

12.0

q.s
9.15

9.e;
7.15

10.5
11.0

11.0
11).5
11 .0
11.5
11.0

11).5
10.S

'1.0
7.5

'1.0
R.O
9.15
9.0
9.e;

'I.e;
9.e;
7.0

~

~

~

~

~

~

~

~

~

~

•",.,,1
~

~
I ..

NUMAF.R OF MISSING DAYS OF RECORD EXCEEDED ?oi Of Y~IIR

MONTH

yEAR

NOTE:

13.5 .5

7.0 .5 P.5 2.15 13.5 6.0 13.0 7.'5 11.5 7.0
~

~

..
j

--
;::,~",;';J;;-'-T.¥,:'An''';;i'''in1j~~,,"~ "".,~,::tt:;U:;:~~1i:LI;:';.~t- ;;:_~;~,,;?~~;';,: :Jlji;1-_"i~;~~::¥~~;;;- :'~i;:' '.-- · ~
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15292000 SUSITNA RivER AT GOLD CREEK --Continued

WATER QUALITY DATA. wATER yEAR OCT08ER 1976 TO SEPTEM8ER 1977

SUS- SUS. SUS. SUS. SUS. SUS.
PENOEO SED. SEll. SED. SED. SED.

TOTAL TOTAL SUS- SED1- FALL FALL FALL FALL FALL
MOLV8- TOTAL SELE- TOTAL TOTAL PENDED MENT DlAM. DIAM. DlAM. DlAM. OIAM.

OENUM NICKEL NlUM SILVER ZINC SE01- Drs- 'Ii FINER 'Ii FINER 'Ii F"lNER ~ F"lNER 'l; F"l "ER
IHOI INII ISEI lAG) IZNI MENT CHARGE THAN THAN THAN THAN THAN

DATE IUG/Ll CUG/LI WG/Ll luG/LI CUG/LI (HG/LI eTlDH) .002 MM .004 MM .OOB MM .016 HM .031 HH

OCT
01 .... 10 144 --HAY
10 ••• 120 1220
lB ••• III 0 "2600 7 9 17 27 44

JUN
1..... 50 0 <10 80 915 128000 2 4 6 11 22

JUL- 28 ••• 394 22300 14 19 29 44 54
AUG

10 ... 0 <50 <10 80 656 35400 13 19 21 39 52

SUS. SUS. SUS. SUS. SUS. SUS. SUS. SUS. SUS. SUS. SUS.
SED. SED. . SED• SED. SED. SED. SED. SED. SED. SED. SED.
FALL "ALL FALL FALL FALL SIEVE SIEVe: SIEve: SIEVE SIEVe: SIEVE

DlAM. DIAM. DIAM. DIAM. DIM'. DlAM. DIAM. DIAl'. DlAM. DUM. DIM'.
II F"lNER 'Ii FINER 'l> FINER 'l> F"lNER 'I; FINER 'I; F"lNER 'Ii FINER 'Ii FINER ~ FINER 'I; FINER 'l> FINER

THAN THAN THAN THAN THAN T"AN THAN THAN T>1AN THAN THAN
DATE .062 MM .125 MM .250 MH .500 14M 1.00 HH .062 MH .125 HH .250 MH .500 104M 1.00 104M 2.00 HM

OCT
01 •••

MAY
10... 44 64 87 99 100
lB ••• 63 76 90 99 100

1"".
.JUN

14... 40 62 84 97 100
JUL

28••• 10 80 92 99 100
AUG

10... 65 74 86 95 98 99

,b~

TEMPERATURE (OEG. CI OF WATER. WATER yEAR OCTOBER 1916 TO SEPTEM8ER 1917

DAY MAX MIN MAX MIN MAX IHN MAX MIN MAX MIN HAll "IN
".,...

APRIL HAY .JUNE JULy AUGUST SEPTE!o<BER

1 6.5 3.5 9.5 1.5
2 6.5 3.5 10.0 1.5
3 1.0 4.0 9.0 7.0.. 5.0 3.5 9.0 1.0
5 5.0 3.0 9.0 7.0

6 5.5 3.5 10.5 7.5
7 6.0 4.0 11.5 8.5
8 6.0 3.5 12.0 9.0
9 5.5 4.0

10 6,.Q 4.0

11 5.0 3.5
12 4.0 3.0
13 5.5 3.0
14 5.5 3.5
IS 5.0 4.0

16 6.0 4.5
11 6.5 4.5
18 5.0 4.0
19 6.5 4.0
20 1.5 4.5

21 1.5 5.0
22 6.5 5.0
23 7.0 5.5
24 5.0 3.5 8.5 6.0
25 6.0 2.5 9.0 7.0

26 1.0 3.0 9.0 7.0
27 1.0 4.0 9.0 6.0
28 7.0 4.0 10.0 7.5
29 5.5 4.0 9.5 8.0
30 5.5 3.5 9.5 1.5
31 6.5 4.0

IIONTI1 1.0 2.5 10.0 3.0 12.0 7.0



... ",'- ',_'....,., ""~"'---"--'-'-_ ..

TEMPERATURE (DF.G. C) OF WATFR. WATER yEAR OCTO~ER 1977 TO SEPTE~AF.R 197~

. :'::~::.:'::: ~:~::.~~ ::; ~. ._•. - _ __ __~ • _ •.••• _~"." ..• .'.c...'_ ,--...,~.~ •• ...._.._'

12.5 3.5

UNITEn STATES Df.PA~TMfNT Of INTERIOR - GEOLOGICAL SURVEy
~

.,

")

")

.,

J

:->

)

~

,

'j

~

D

:>

~

:)

'$l

~

...
•OJ

PROCfSS DATE IS 02-11-80

STRfA~ SOURCE AGEN~y USGS
616.50 STATE 0;> CnUYTY 110

MAX MIN ~A)( -.IN

AUGUST C;FPTfMR-Q

11.5 10.C;
1".0 10.0
1;>.0 10.'5
lJ .5 10.0
10.S 9.S

10.5 9.0
9.S "l.S

10.0 '1.'5
9.S 9.0
9.5 9.0

10.'0 9.n
9.'5 9.n
9.0 "l.O

11.5 11.0 R.5 7.5
17.S 11 .0 A.S 7.S

12.0 11.S 9.0 7.S
12.1:) 11.0 A.5 7.S
11'.0 10.e; R.'5 7.'5
12.n 11.0 A.O 7.0
11. 'i 10.S 7.5 1.0

11 • S 10 .S 7.0 ~.O

II.n 9.5 6.5 5.S
11.0 9.S 6.0 '5.0
12.0 10.0 5.0 4.C;
11.5 9.5 S.5 4.'5

11 •e; q.s 1',.5 15.0
11.0 9.<; 7.0 fI.O
11.0 9.'1 7.5 1').0
11. S 10.n 1'>.0 4.e;
11.0 10.0 'i.o 1.S
11.0 9.5

12.5 9.'i P.o 1.e;

DATUM

9.5

MAX MIN

JULY

10.'5 9.5
11.0 10.0
11.0 10.0
11.5 10.5
12.0 11 .5

11.5, 10.5
12.0 10.5
12.5 10.5
11.5 10.5

MIN

JIllIIF-:

MAX

10.0 9.,
9.<; R.e;
A.C; 7.S
1.S 7.5
A.S 1.S

10.0 1.,
10.5 R.O
10.1) 9.0
9.S A.C;
9.0 8.n
R.S R.O

q.O 11.0
10.0 R.O
10.0 - II.S
11.0 10.0
11.0 9.S--- --- ---
11.0 1.<; 12.5

~TN

MAY

MAX

15292000 SUSITNA RIVER AT GOLn CREEK AK
LONGITUDE 149412~ nRAINAr,~ ARFA 6160.00

MIN

APRIL

I-IA)(

NUMBER Of MISSING DAyS OF RECORD EXCEEDED 20~ OF YEAR

SUTtON NUI·IRER
LATITIIDE 624604

DAY

PROVISIONAL nAT~

~

\!:J

~

~

1
:>
1
4
S

A
1

..; R
q

11)
...

11
. I?

" 11
14
IS

" If.
11

.,. IB
19
20.
21
;>~

1'1
~4

;>S

?'l
?1
?A
;>9
10
:n

MONTH

yOR

NOTE:

:r.:>

- '" . I ..;. . ' "~ 1115 E.;.: . IU :~k1I. . .&11 UP U all.~u.r.'t I m?~.I]F _ '.,' .;.,. .tl :~
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160 .J SOUTH-CENTRAL ALASKA~

15292000 SUSITNA RIVER AT GOLD CREEK--Continued

r TE~PERATURE (DE". Cl OF' WATER. WATER yEAR OCT08ER 1'l7~ TO SEPTE"'BF:R 197'1

"'A~ "'lIN MIN "'lIN "'A~
DAY "'lAX "'lIN "'lA~ "'A~ "'lIN "'lAX '4I"l

r OCT08ER NlJVE"'''ER nECE"BJ::R JANUARY F'E8RIJARY "'lARCH

( 1 4.5 3.5 1.5 .0 .0 .n
7' 4.n 3.0 .5 .0 .5 .n
3 3.n 2.5 .0 .0 .5 .n
4 3.n 2.0 .0 .0 .5 .nr 5 3.5 3.0 1.0 .0 .5 .0

6 4.5 3.5 1.0 .5 .5 .0

I
7 4.n 3.5 l.n .0 .5 .5
R 4.5 4.n .5 .0 .5 .5
'I 4.r:;: 4.0 .n .0 .5 .5

~ In 4.0 3.n .'5 .0 .,5 .5
l

1l 3.5 3.n .5 .0 .5 .0[
p 3.n 1.5 .5 .0 .0 .n
13 ;>.5 2.n .5 .0 .n .n

~
14 7.5 1.5 .0 .0 .0 .0

{
15 1.5 .5 .0 .0 .0 .n

16 .5 .5 .0 .0
17 1.0 .5 .0 .0
lR ;>.0 .5 .0 .0

~; 19 1.5 1.0 .0 .nt 2n 2.0 1.0 .0 .nI
~ ;>1 1.5 .5 .0 .0n 1.n .5 .0 .0

If"""r 23 1.5 .5 .0 • 0
l ;:>4 1.5 .5 .n .0
j ?5 1.5 .5 .0 • a
\.

2~ 2.5 1.0 .0 .0 In l.n .'5 .5 .0 I,..., ;:>R 1.0 .5 .5 .5
tt i 29 1.5 .5 .5 .0

t 3n 1.0 .5 .5 f31 1.n .C; . ;-
!"'lOI>,lTH 4.5 .5 1.5 .n .5 i.Il
l,....
•\ DAY MAX "'IN "'A~ "'1111 "'AX MIN MAX "'lIN "'lAX MIN "'lAX 141"1 tL APRIL "'AY JIJNE JULY AUGUST SEPTEMREI'l J

1 7.0 4.'5 13.0 10.0 13.0 ll.S 9.0 6.5 "~? 6.5 S.n 14.0 ll.S 13.0 11.0 10.0 1.53 ..... 5 5.0 15.0 13.0 13.5 ll.S 9.5 1.0 ,~~~~
4 7.0 5.5 15.0 13.5 13.15 12.6 9.0 1.0 '.~.5 7.5 5.5 13.5 10.5 12.5 12.0 '1.0 1.0 ~~:

"~~:~~~r " 6.5 15.5 10.5 9.5 12.0 ll.O 9.0 7.0
'$1 i7 7.n 5.5 10.5 9.0 11.5 ll. a '1.0 7.08 R.O 6.0 10.5 9.0 12.0 10.15 'l.5 7.0 i

'" > 'l R.5 6.5 11.5 10. a Il.s 10.5 'l.S 7.5 .,~~ I~. ~".10 R.O 7.15 11.15 10.5 'l.S 7.5 -::.:-;:
::t

~ 11 R.S 7.0 12.0 10.S 9.5 7.S ;
~" ..i 12 Q.n 7.0 12.5 10.5 'l.S 7.5 .,;,.'

13 R.o 7.5 12.5 10.5 9.0 !I.O14 A.5 7.n 12.0 11.0 'l.O 8.015 Q.O 7.0 11. a 10.5 1'1.5 8.0

t Iii /l.5 8.0 11.'5 !G.s B.S 7.S17 9.5 B.n ll. n 10.0 8.0 7.Sl 1R 9.5 8.n 11.0 9.15 7.5 7.0'- 1'1 '1.5 9.0 ll.O 10.0 7.5 7.020 11.11 9.0 1I.n 10.5 7.5 7.0

f· 21 11.5 9.5 11.5 10.0 7.0 ..... 5
2? 7.0 4.5 12.5 10.0 ll.O 9.'5 7.0 6.5... 23 7.n 5.5 11.5 Il.a 12.0 9.5 7.0 6.5
7'4 7.0 5.0 12.0 10.15 12.5 10.n 6.5 6.0
25 !I.n 5.0 1n.5 R.O 12.5 10.5 6.5 5.0r 21i R.n 6.0 R.n 7.5 13.0 11.5 6.0 ... 5

Q ~7 7.5 5.0 R.n 7.0 12.5 11.0 '5.0 ... 0
28 .7.5 5.0 R.5 7.n 11.'5 10.0 5.0 ... 0
;>'1 6.5 5.0 9.n 7.15 10.0 R.s 4.5 3.5
10 6.11 4.5 10.5 8.0 9.0 8.15 4.5 3.5r 31 7.0 4.5 8.5 7.5 ..~

":-z;;- .,-,.. '

"'ONTH R.O 13.5 4.5 13.5 7.5 10.0 3.5 :,,':...:
YFCAR 15.0 .0 :~'"'r -~~a~:~

-~'j::-~.....:'

:i~~{k
~' -'--.t'



.- STATION NUMBER 15292000 sUSITNA RIVER AT GOLD CREEK AK STREAM SOURCE AGENCY USGS
LATITUDE 624604 lONGITUDE 1494128 DRAINAGE AREA 6160.00 DATUM 676.50 STATE 02 COUNTY 170

TEMPERATURE. WATER (DEG. CI. WATER YEAR OCTO~ER 1979 TO SEPTEMBER 1980
'f.<OV I5 IONAl OA TA

DAY MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN

OCTOBER NOVEMHER DECEMBER JANUARY FEBRUARY MARCH

1 5.0 4.0· 1.5 5. .

2 5.0 4.0-' 2.5 .5'
3 5.0 4.0 2.5 1.5-
4 5.0 4.5 2.0 1.0
5 5.0 4.5' 2.5 1.0 '.
6 5.0 4.0'" 2.5 1.5
7 5.0 4.0" 2.5 1.5 PROVISIONAL RECORDSFl 4.0 3.5' 2.5 .5'
9 4.5 3.5 2.5 .5' SUBJECT TO REVISION

10 5.0 4.0 2.0 1.0

11 4.5 4.0' 2.0 1.0
12 4.5 3.5., 2.0 .5"
13 3.5 2.5-' 1.0 .5
14 3.0 2.5' 2.5 1.0
15 3.0 2oS-' 2.0 .5-

16 3.0 2.5/ 1.5 .5'
17 2.5 2.0,·' 2.0 1.0'"
18 2.0 1.5- 2.0 1.0
19 2.5 .5"" 2.5 1•0'
20 3.0 1.0' 3.0 2.0

21 2.5 .5.... 2.0 1.0
22 2.5 1.0""" 2.0 1.0
23 3.0 1.0/ 1.5 1.5"
24 3.0 1.0 1.5 1.0'
25 '" 3.0 1.0' 1.5 . 1. O'

26 3.0 1.0'"
1

2
•
0 1.0"

27 3.0 1.0/ 2.0 1.0
2Ei 3.0 1.5' , 2.0 1.5
29 3.0 1.0' 1.5 1. O·
30 2.5 .5' 1.5 1.0'
31 2.0 1.0'
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··STATION NUMHER 15292000 SUSITNA RIVER AT GOLD CREEK AK STREAM SOURCE AGENCY USGS
LA TI TUDE 624604 LONGITUDE 1494128 DRAINAGE AREA 6160.00 DATUM 676.50 STATE 02 COUNTY 170

TEMPERATURE. WATER IDEG. Cl. WATER yEAR OCTOBER 1979 TO SEPTEMBER 19BO
lSlONAL DATA

DAY MAX MIN MAX MIN "'AX MIN MAX MIN MAX MIN MAX I.1IN

APRIL MAY JUNE JULY AUGUST SEPTEM8ER

1 --- --- 6.0 4. 0' 8.0 6.5 .... 8.0 8.0" 6.0 5.5.....

2 --- --- 6.0 4.5 9.5 7.0' B.O B. a' 5.5 5. 0.....

3 r-- --- 6.5 4.0' 9.0 B. A· B.O 7.5.... 5.0 4.5'
4 ,..-- --- 7.5 4.S' 9.0 7.5,..- B.O 7.5'" 4.5 4.0'

5 --- --- 7.0 4.5' 9.0 7.0' B.O 7.5' 4.5 4. 0'.
h --- --- 6.5 5.5 ..... 10.0 B.O'" 8.0 8. O' 4.5 4.5"

7 --- --- 5.5 5.0 10.0 8.5" 8.0 8. o· 4.5 4.5'

~ --- --- 7.0 5.0 10.0 B.S' B.O 7.5" 4.5 4.5/
q --- --- 7.0 5.0'" 10.0 8.5'" 7.5 7.5- 5.0 4.5~

10 --- --- 6.0 4.5" 9.5 B.5 ' 8.0 7.5" 5.0 4.5

11 -m~S --- 6.0 5.0' 9.0 7.5- 8.0 7.5' 5.0 4.5 ....

12 , ~ ~a1 c"~ --- 6.0 4.5/ 9.0 8. 0·" 8.0 8.0'" 4.5 4.5'
13 N\S\Ot-\p.; ~"'<J.\S\ _.- 7.0 5.0... 9.5 B. 0' 8.0 B.O'" 4.5 4.5'-

14 ?RO 0 ,0 - -;5 3.5 7.5 4.5- 10.5 9. 0' 8.0 7.5.... 4.5 4.5-

15 S\\Bj( 5.0 2.5' 7.0 5.5- 10.5 9. A'" 7.5 7.0/ 5.5 5.0 ....

16 5.5 2.5/ a.5 5.5/ 10.0 9. 0.... 7.0 7. 0' 6.0 5.5'

17 5.5 3.5'" 7.0 5.5' 10.0 9. 0- 7.0 7. 0' 6.0 5.5'"

IF\ 4.5 3.5"· 6.0 5.0/ 11.5 9. 0- 7.0 6.5/ 5.5 S. O'

19 6.5 3.0 5.0 4.5'" 11.5 9.S""'- 6.5 6.5"'- 5.0 4.5

20 5.0 4.0 5.5 4.5, 12.5 1o. a' 6.5 6.5"'" 4.5 4.5'

21 4.5 3.5 6.0 4.5· 12.5 10. a... 6.5 6.5' 4.5 4. S~

22 6.0 3.5-- 7.5 5. 0'- 13. a 10.5' 6.5 6.0"'" 4.5 4.5 .-

23 6.5 4.0 8.5 5.5'" 13.5 10.5 6.0 6.0 5.0 4.5'"
24 6.0 4.5/ B.O 6.0· . 13.0 11.5..... 6.0 6.0'" 5.0 S.o.....

25 :. 7.0 4. 0' 7.5 6.5'" 12.5 11. 0' 6.0 6. o· S.O 4.S/

26 7.5 4.0/ B.S 6.5' 12.0 10. (( .6. a 6. a" S.O 5.0'"

27 7.0 4.5 9.0 7.0'- 11. a 8.5' i6. a 6.0 5.0 5.0'
2B b.O 5. 0' 8.5 7.5' B.5 8.0'" 6.0 6.0' 5.0 4.5'

29 7.0 4.5..... B.O 7. A' B.O B.O' 6.0 6.0'" 5.0 4.5"

30 5.0 4.0', 7.5 6.0 8.0 7.5'" 6.0 6.0/ 5.0 4.5/

31 5.0 4.0' --- --- B.O 8.0'" 6.0 6.0'"

6.0 6.0 4.0



UNITE,' STATES DEPARTMENT Of THE INTERIOR - GEOLOGICAL SURVEY - WATER RESOURCES DIVISION
PRIMARY COMPUTATIONS Of QUALITY OF WATER DIGITAL MONITOR RECORDS

1529?'1)00 OA TA PROCESSEO Q~:Jl :,"_H L RT NO 16 TEST ilIFF 10

SUSIT~A HIVt..r< AT GOLD CREE~ AK
"I ATER TEI"!P IDEG CI PARAMETER CODE 00010 STORE STATISTICS 00001,00002,

PROVIsIONAL DATA FO" ~ATER YEAR ENDING SEPT. 30~ 1981
VALUES AT INDICATED HOURS

nAn: MAX MIN MEAN 1 C '~r-, 3 4 5 6 7 8 9 10 11 12
;'qOV;<·.
S(j /";101'1/.1

t1JECt ~. L RE.a
10-01 4.6 4.11 4.6 AM 4.8 4 • tl 4 • 8 I 0 ~~:7lt ?RlJG 1 4.7 4.1 4.7 4.6 4.6 4.6 4.6

PM 4.6 4.6 4.6 4.87SY0rt.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6

10-02 4.6 4.3 4.4 AM 4.5 4.5 4.5 4.5 '.5 4.5 4.4 4.4 4.4 4.4 4.4 4.4

P~I 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4 '. 4.4 4.4 4.4 4.1

10-0] ... 3 3.9 4.0 AM 4.3 4.3 4.2 4.2 4.2 4.1 4.1 4.0 4.0 4.0 3.9 3.9

PI'1 3.9 3.9 3.9 3.9 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

10-04 4.0 3.9 3.9 AM 4.0 4.0 4.0 4.0 4.0 4.0 3.9 3.9 3.9 3.9 3.9 3.9

PM 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9

10-05 3.\1 3.8 3.8 At~ 3.9 3.9 3.8 3.8 3.8 3.A 3.8 3.8 3.8 3.8 3.8 3.8

PM 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.R 3.1:1 3.A 3.8 3.8

10-06 3.9 J.A 3.8 AM 3.8 3.H 3.tI 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8

PM 3.8 3.8 3.8 3.8 3.8 3.9 3.9 3.9 3.9 3.9 3.9 3.9

10-01 4.0 3.9 3.91> AM 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9

PI-l 4.0
PERIOD 4.8 3.8

~IOTE.- SYMBOLS USED ABOVE t1AVE THE FOLLOWING MEANINGS
A - SUCCESSIVE REC'lROED PUNCH READINGS DIfFER BY MORE THAN THE $PECIFIEO ALLOWABLE TEST DIFfERENCE
R - ONE OR MORE INiJlJT VALUE IS OUTSIDE THE RANGE Of THE CONVERSiON TABU: fOR THAT ITEM
l> _ DAILY SUMMARY IS fOR AN INCOMPLETE DAY
% - lINll VALUEs RECORD wRITTEN

:.
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PROCESS DATE IS 03-12-81

STIIT1lJN NUMtlER 15291500 SUSrTNA R NR CANTWELL AK STREAM SOURCE AGENCY U5GS
Lr.TlTUDE 624151 LONGITUDE 1413?40 ORA INAGE AREA 41"0.00 DATUM 1900.00 STATE 02 COUNTY 290

TEMPERATURE. WATER (DECl. CI. WATER VEAR OCT08ER 1919 TO SEPTEMBER 1980

DAY ~1A l( MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN

Ar'RIL MAY JUNE , JULV AUGUST SEPTEM8ER....,... (

t'C(Il',I,J
1 --- --- - -, \.1' -- 7 11 .0 9.0 7.0 5.01.0 ,r1 Qi',.)I1-f ,Q- ,~ ,9,. ~,~ .0-
? --- --- 'T!,-S)'i \;:;>1 '6. '1' nF\ \12 ~ a - 9.5- 10.5 9.0 5.0 3.0
'3 --- --- ?~!l\JE-C\ 7'.0' 12.0 10.0 - 9.5 8.0 1.0 2.5
4 --- --- n.s 7.0' 11.0 8.5' 11. a " 9. a 3.5 - 2.5
"; --- --- 12.5 9.0' 11.5 10 .s- 11.5 10.0 4.0 2.5'-

r-. --- --- 12.5 9.0' 11.5 11~0 12.5 1.1 • 0- 5.0 3.5

1 --- --- 10.5 tl.5- 11.5 9. s- 12.5 9.5 5.5 4.0'
q --- --- 10.0 8.5- 9.5 9.0 9.5 8.0 6.5 5.5
<} --- --- 10.0 8.0 9.5 9.0 9.0 8.0- 6.0 5. A'

10 .-. --- 10.0 9.0 9.5 9.0 10.5 8.5 7.0 5.0
I

1 I
I 9.0---- --- 9.5 7.0 9.5 12.0 10. S- 6.0 4.5-

12 --- --- 7.0 6.0 9.5 9.0 12.0 10. S' 5.5 4. 0-
13 --- --- 9.0 7.0 9.5 8.5- 11 .5 9. 0- 4.5 4.0'
14 .-- --- 9.0 8.0 10.0 8.5 9.0 7.5 4.5 4.0-
15 ' --- --- 9.5 8.5 10.5 10. a' 8.0 7.5 5.5 4.5-

If.. --- --- 10.5 8.5-- 10.0 9. 0- 8.0 7.5 6.S 6. A'
11 --- --- 10.5 7.5 9.5 8. 0- 8.5 8.0 6.5 4. s-
IR --- --- 7.5 4.0 10.5 8.0 8.5 8.0 5.0 4.0-
IQ --- --- 4.5 3.5 11.5 10.0 8.5 8.0 4.0 3.5
20 --- --- 5.0 4.5 12.5 10.5 8.5 8. 0- 4.0 3.5-

21 --- --- 6.5 5. 0- 12.5 10.5 8.0 7.5 4.0 3.5-

2? --- --- 9.5 6.5- 12.S 10. s- 7.5 7. 0- 4.0 3.5-
23 .-. --- 10.5 9.5- 13.0 10.5 8.5 7.5 5.0 4.0
24 --- --- 11.0 10.0- 12.5 11.5 9.5 8.0 4.5 4.5-
25 --- --- 11.0 9.5 12.5 11.0 10.0 9. 0- 4.5 4.0'

;

21', --- --- 11. a 9. 0- 11.0 9.5- 9.0 A. 0' - 4.5 4.0
27 --- --- 12.0 11.0 10.5 9.0 8.5 7.5 5.0 4.5-

2B --- --- 12.0 10.5- 9.0 7.5 8.5 7.5 5.0 4.5
2q --- --- 11.0 8.5- 8.0 7. s- 8.5 B.O 4.5 4. a '

30 1.0 6.0 8.5 7. 0- 9.0 8.0' 8.0 7.0- 4.5 4.0"-

31 6.0 5.0' --- --- 10.0 9.0- 1.0 1.0-



110 SOUTH-CENTRAL ALASKA

15294350 Susitna River at Susitna Station-·Continued
(National stream-quality accounting network station)

..... _......

WATER QUALITY DATA, WATER YEAR OCTOBER 1974 TO SEPTEMBER 1975--Continued
,.........,.,.~...._,..."";-~-.-,_ ..~,;."'_.-~~

SUS- OIS-
SlJS- DIS- TOTAL PENOED SOLVED SUS- OIS-

TOTAL PENOEO SOLVED SELE- SELE- , SELE- TOTAL PENDED SOLVED

~
MERCURY MERCURY MERCURY NIUM NIUM NIUM ZINC ZINC lINC

IHGI IHGI [HGI (SEI (SEI 15£.1 IINI II'll IZN)
DATE IUG/LI CUG/LI IUG/L1 CUG/LI CUG/Ll CUG/Ll CUG/LI IIJG/Ll CUG/LI

JAN.
20 ••• .0 .0 .0 0 30, ZO 10

1"'"'
MAY

23.... .0 .0 .0 0 a a 1>0 40 ZO
AUG.

27••• .0 .0 .0 a a a 90 90 0

TEMPERATURE IDEG. Cl 01" "UTER. IIATER YEAR OCTOBER 1914 TO SEPTEMBER 1975- APRIL MAY JUNE JULY AUGUST SEPTEMBER

DAY MAX MIN MAX MIN MU MIN MAX MIN MAX MIN MAX M1N

1 9.0 8.5 10.5 10.0 10.5 10.0
~ 2 9.0 8.0 10.5 10.0 11.S 10.0

3 8.0 7.0 10.0 10.0 12.0 11.0
4 8.0 6.5 10.5 10.0 12.0 11.5 9.0 9.0
5 8.0 6.5 10.5 10.5 11.5 11.5 9.0 9.0

6 8.0 7.0 11.5 10.5 11.5 11.5 9.0 8.5
,;ta"..... 7 8.5 7.0 11.5 11.5 11.5 11.0 8.5 8.0

8 9.0 8.0 12.0 12.0 11.0 11.0 8.0 8.0
9 9.0 8.5 12.0 lZ.0 11.0 10.5 8.0 8.0

10 10.5 8.5 12.5 12.0 11.0 10.5 8.0 8.0

11 '10.0...• -9.0 13.0 - 12.5 11.0 10.5 8.0 7.5
~. 12 9.5 9.0 13.0 12.5 11.0 10.5 7.5 7.5

13 9.5 9.0 12.5 11.5 10.5 10.5 7.5 7.5
14 9.5 9.0 11.5 11.0 10.5 10.S 7.5 6.5
15 9.5 9.0 11.0 11.0 11.0 10.5 7.5 6.5

16 10.5 9.5 11.0 lB.5 11.0 11.0 7.5 7.0
17 10.5 10.0 10.S 10.5 11.0 11.0 7.0 7.0
18 10.0 9.5 11.0 10.5 11.0 10.5 7.5 7.0
19 9.5 9.5 11.0 10.5 10.5 10.5 7.5 7.0
20 9.5 9.0 10.5 10.0 10.5 10.5 7.0 7.0

21 9.0 9.0 10.0 10.0 10.5 '10.5 7.0 6.5- 22 9.0 9.0 10.0 10.0 10.5 10.0 7.5 7.0
23 7.0 6.5 9.0 8.5 10.0 10.0 10.0 10.0 7.5 6.5
24 7.0 6.0 9.0 8.5 10.0 10.0 10.5 10.0 7.0 6.5

.. ~ ZS, 7.0 6.0 10.5 9.0 10.0 10.0 10.5 10.0 7.0 6.5
'; 26 7.0 5.0 12.0 10.0 10.0 10.0 10.0 10.0 8.0 7.0

/~- 27 8.0 7.0 13.0 11.S 10.0 10.0 10.0 10.0 8.0 7.5
28 8.0 7.0 14.0 12.0 10.5 10.0 7.5 7.0
29 8.5 7.5 14.0 12.0 10.5 10.5 7.0 7.0

,,: 30 8.S 7.0 12.5 10.5 10.5 10.5 7.0 6.5
~ ,; 31 9.0 7.0 10.5 10.5:'1

i'j MONTH 14.0 6.5 13.0 10.0 12.0- 10.0 9.0 6.5
~ "! ;,.... .
~ :

"':1
~:~

,- "

~:;

~~

'-.'



150 SOUTH - CENTRAL ALASKA

15294350 SUSlTNA RIVER AT SUSITNA STATION- -Continlled
."

TEMPERATURE !DEu. Cl OF WATER. WATEP YEAR OCTOBER 1975 TO SEPTEt.4flER 1976
~~-'~~__ .'+:'oo,~.,.....:'-;"."~)L_"""'_~~"" -,

OCTOBER NOVEMBER OECEMFlER JANUARY FEBRUARY "ARCH

DAY "'AX MIN MAX MIN MAX MIN MAX MIN "'AX "'1"1 MAX "1"1

1 1..5 1..0 0.5 0.5 0.0 0.0 -,
2 6.0 5.5 0.5 0.5 0.0 0.0
3 5.5 4.5 0.5 0.5 0.0 0.0
4 4.5 4.0 0.5 0.5 0.0 0.0
5 ".5 4.5 0.5 0.5 0.0 0.0

6 4.5 4.5 0.5 0.5 0.0 0.0
,~!,7 ... 5 3.5 0.5 0.5

8 3.5 3.0 0.5 0.5
9 3.0 2.5 0.5 0.5

10 2.5 1.5 0.5 0.5

11 1.5 1.5 0.5 0.5
12 2.0 1.5 0.5 0.5 -,
13 2.5 2.0 0.5 0.5
14 2.5 2.5 0.5 0.5
15 3.0 2.5 0.5 0.5

16 3.0 3.0 0.5 0.5
17 2.5 2.5 0.5 0.5 "..",

18 2.5 2.0 0.5 0.5
19 2.0 1.5 0.5 0.05
20 1.5 1.0 0.5 0.5

21 1.0 1.0 0.5 0.5
22 1.0 1.0 0.5 0.5 ..,
23 1.0 1.0 0.5 0.5
210 1.0 1.0 0.5 0.0
25 1.0 1.0 0.5 0.5

26 1.0 1.0 0.5 0.5
27 1.0 0.5 0.5 0.0
28 0.5 0~5 0.0 0.0
29 0.5 0.5 0.0 0.0
30 0.5 0.5 0.0 0.0
31 0.5 0.5

MONTH 6.5 0.5 0.5 0.0

APRIL MAY JUNE JULY AUGUST SEPTEMBER

DAY MAX MIN MAX MIIII MAX MIN "'AX MIN MAX Io\.IN ",AX .. 1"1

I 0.5 0.5 11.0 8.0 15.0 13.0 11.5 10.5 A.5 8.5 -2 0.5 0.5 11.0 8.0 12.5 10.5 12.0 11.5 8.5 8.5
3 0.5 0.5 10.5 8.0 11.5 9.5 12.0 11.5 8.5 8.0
4 0.5 0.5 11.0 8.5 11.5 8.5 11.5 11.5 8.0 8.0
5 0.5 0.5 10.5 8.n 8.5 7.5 12.0 11.5 8.0 8.0

6 0.5 0.5 8.0 6.S 11.0 7.0 12.0 11.5 8.0 7.5 -,
7 0.5 0.5 8.0 6.5 15.0 10.5 11.5 10.5 7.05 7.5
8 0.5 0.5 9.0 7.0 15.5 13.5 10.5 10.5 7.5 7.0
9 0.5 0.5 9.0 7.5 16.5 110.0 10.5 10.0 7.0 7.0

10 1.0 0.5 10.0 1.5 16.0 14.0 10.5 9.5 1.0 7.0

II 1.0 0.5 12.5 9.0 15.5 13.5 H.S 10.5 7.0 1.0 -,
12 O.S 0.5 1.5 1.0 13.0 9.5 15.0 13.5 11.5 !l.o 7.0 7.0
13 0.5 0.0 1.5 1.0 1?5 10.0 13.5 12.0 11.0 10.0 7.0 7.0
14 0.5 0.0 1.0 1.0 13.5 10.0 12.0 11.5 10.0 10.0 7.0 7.0
15 0.5 0.5 1.5 1.0 13.5 H .05 11.5 11.5 10.0 10.0 7.0 7.0

16 0.5 0.5 2.0 1.5 n.s 10.5 12.0 H.O 10.0 9.5 7.0 7.0 -17 0.5 0.5 2.5 2.0 10.5 9.0 13.0 11.5 9.5 9.5 7.0 7.0
18 0.5 0.5 3.0 3.0 11.11 8.0 13.5 11.5 9.5 9.0 7.0 7.0
19 0.5 0.5 3.0 2.5 13.0 9.5 13.5 12.0 9.0 9.0 7.0 6.5
211 11.5 0.5 3.0 2.5 13.5 10.5 12.5 12.0 9.0 9.0 6.5 6.5

21 0.5 0.5 10.5 3.0 13.5 11.0 12.5 12.0 9.0 9.0 6.5 6.'; -22 0.5 0.5 5.0 4.5 13.0 11.5 13.0 12.5 9.0 9.0 6.5 6.5
23 0.5 0.5 5.0 4.0 12.0 10.0 13.0 12.0 9.5 9.0 6.5 6.5
24 0.5 0.5 5.0 3.5 14.5 11.0 13.0 lI.5 9.5 9.5 6.5 6.S
25 0.5 0.5 6.5 4.0 15.0 13.0 12.0 11.5 9.5 9.5 6.5 6.0

26 0.5 0.5 6.5 5.5 15.5 13.5 11.5 11.5 9.5 9.5 6.0 6.0 ~
27 0.5 0.5 7.0 6.0 15.0 14.0 11.5 11.5 9.5 9.5 6.0 1..0
28 0.5 0.5 6.5 5.5 15.0 13.5 11.5 11.0 9.5 9.0 6.0 6.0
29 0.5 11.5 7.0 5.5 14.5 13.5 11.0 10.5 9.11 9.0 6.0 6.0
30 0.5 11.5 9.11 6.5 16.0 14.0 10.5 10.5 9.0 8.5 6.0 5.5
31 10.0 7.0 10.5 10.5 8.5 8.5

IOQNTH 0.5 5.5

_r-
10.0 16.0 6.5 16.5 7.0 12.0 8.5 8.5

YEAR 16.5 0.0

i

~..

-
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TEMPERATURE (DEG. C) OF WATER, WATER YEAR OCTOBER 1976 TO Sm!'l1~B.§.!\..l~..u-

OCTOBER 1977 MAY 1977 MAY 1977

MIN MEAN DAY MAX MIN MEAN DAY MAX MIN MEAN
'JAY MAX

5.5 5.5 20 5.0 3.0 4.0 26 9.0 6.5 7.5
5.5

5.0 27 10.0 7.5 8.5,i""'- 5.5 5.0 5.0 21 5.5 4.0
8.0 9.05.0 22 6.5 5.0 5.5 28 10.0

3 5.0 4.5 8.5 8.54.5 4.5 23 6.5 5.5 6.0 Z9 9.5
4 4.5 6.5 7.54.5 4.5 4.5 24 6. a 5.5 5.5 30 8.0
5 7.0 8.04.5 4.5 25 7.5 5.0 6.0 31 9.5
6 4.5

t~

041 MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAll MIN MEAN

JUNE JULY AUGUST SEPTEMBER

1 10.0 8.0 9.0 13.0 11.5 12.0 12.0 11.0 11.5 11.0 9.5 10.0
2 11.0 8.5 9.5 13.0 12.0 12.0 11.5 10.5 11.0 11.0 9.5 10.0
3 11.0 9.0 10.0 12.5 11.0 11.5 12.5 10.5 U.S 11.5 10.0 11.0
4 10.5 8.0 9.0 12.5 11.5 12.0 12.5 12.0 12.0 11.5 10.0 11.0
5 8.5 1.0 1.5 12.5 11.0 11.5 12.0 11.5 12.0 11.0 9.5 10.0

I"'- & 8.5 1.0 1.5 12.5 11.0 11.5 12.5 11.5 12.0 10.5 8.5 9.0
.~ 7 9.5 8.0 8.5 13.0 11.5 12.0 12.5 12.0 12.0 8.5 1.5 8.0

il 10.5 8.5 9.5 13.5 12.0 13.0 12.0 11.0 U.S 8.5 1.0 8.0
9 11.0 9.5 10.0 14.0 12.5 13.5 12.0 11.5 11.5 9.0 8.5 8.5

,:~ I Q 11.5 10.0 10.5 14.0 13.0 13.5 12.5 11.5 12.0 9.0 8.5 9.0.- .;-.' 11 12.5 10.5 U.S 14.5 13.0 14.0 12.5 11.5 12.0 9.5 9.0 9.0
~ 12 12.0 10.0 11.0 14.5 13.5 14.0 12.0 11.5 11.5 9.5 8.5 9.0

13 11.5 10.0 10.5 14.0 13.0 13.5 12.5 11.0 11.5 9.0 1.5 8.0
14 U.S 9.5 10.5 13.5 12.5 13.0 12.0 U.S 11.5 8.5 8.0 8.0
15 11.5 10.0 10.5 12.5 11.5 12.0 12.0 U.O 11.5 8.5 1.0 1.5

1& 11.0 9.5 10.0 13.0 11.5 12.5 12.0 11.5 11.5 1.5 6.5 1.0
17 10.5 9.5 10.0 13.0 12.0 12.5 12.0 11.0 11.5 1.5 6.5 1.0
18 10.5 10.0 10.0 13.5 12.0 12.5 11.5 10.5 11.0 1.5 1.0 1.0
l'l 11.0 9.0 10.0 13.0 12.5 12.5 12.0 11.0 U.S 1.0 6.0 6.5
20 1Z.0 10.5 11.0 1Z.5 12.0 12.5 12.5 11.0 \l.5 1.0 6.0 6.5

21 1Z.0 11.0 11.5 12.5 11.5 12.0 12.5 11.5 1Z.0 6.0 5.5 6.0
22 12.5 11.5 12.0 13.0 11.5 1Z.5 12.5 11.5 1Z.0 1.0 5.5 6.0
23 1Z.5 10.0 11.0 13.0 1Z.0 12.5 12.5 11.5 1Z.0 1.0 6.0 6.5
24 1Z.5 n.o 1Z.0 lZ.5 11.5 1Z.0 12.5 11.5 12.0 6.0 5.0 5.5
25 13.0 1Z.0 12.5 13.0 lZ.0 1Z.5 11.5 11.0 11.5 6.0 5.0 5.5

26 13.0 11.5 12.5 13.0 1Z.0 12.5 \1.5 10.5 \l.0 5.5 5.0 5.5
27 13.0 1Z.0 12.5 12.5 11.5 12.0 \1.0 9.5 10.0 6.0 5.5 5.5
28 13.0 U.S 1Z.0 13.0 12.0 1Z.5 \1.0 10.0 10.5 6.0 5.5 6.0
29 13.0 lZ.0 12.5 13.0 12.5 13.0 U.O 9.5 10.0 5.5 4.5 5.0
3D 12.5 U.S 12.0 13.0 13.0 13.0 11.0 9.0 10.0 4.5 3.5 4.0
31 13.0 12.0 lZ.5 10.5 9.5 10.0

"IOllTH 13.0 1.0 10.5 14.5 11.0 1Z.5 1Z.5 9.0 11.5 U.S 3.5 1.5
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TEMPERATURE (DEG. Cl OF WATER, WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978..""";-- loIo~~.~ ....."",~..·~..,.,,,,.~.::r

OCTOBER 1977 MAY 197B MAY 1978 --DAY MAX MIN MEAN DAY MAX MIN MEAN DAY MAX MIN MEAN

3.5 3.0 3.5 24 9.0 8.0 8.5 28 10.0 9.0 9.53.5 2.5 3.0 25 10.0 8.5 9.0 29 10.5 9.0 9.5
26 10.0 9.0 9.0 30 10.5 9.5 10.0

16 1.0 1.0 l.0 27 10.0 8.0 9.0 31 10.5 9.5 10.0 -:
DAY MAX MIN MEAN MU MIN MEAN MAX MIN MEAN MAX MIN M'OAN

JUNE JIILY AUGUST SEPTEMRE~

1 11.0 9.5 10.5 11.5 10.5 11.0 IS.5 1".0 15.0 11.5 10.0 10.52 11.5 I~.O 11.0 12.5 ll.n ll.5 15.5 1".0 15.0 11.5 10.5 ll.O3 12.0 10.0 11.0 12.'5 11.5 12.0 15.5 14.0 1".5 11.5 10.'5 ll.o4 12.0 !l.o !l.5 12.0 11.0 11.5 15.0 13.0 13.5 11.5 10.5 11.05 12.0 10.5 !l.o 12.0 12.0 12.0 13.5 12.5 13.0 11.0 10.0 10.0

6 !l.o 9.5 10.5 12.5 11.5 12.0 13.0 11.5 12.0 10.0 9.0 9.57 13.5 10.5 ll.5 13.0 11.5 12.0 12.5 11.5 12.0 10.0 9.5 10.0
II 13.5 12.0 12.5 13.5 11.5 12.5 12.5 11.5 12.0 10.0 9.0 9.59 12.5 !l.0 12.0 13.5 12.5 13.0 13.5 12.0 12.5 9.5 9.5 9.5 ~10 14.0 11.5 13.0 13.5 12.0 12.5 13.5 11.5 12.5 9.5 8.5 9.0

11 1".5 13.0 13.5 13.5 12.0 12.5 13.5 12.0 13.n 9.5 8.5 9.0
12 1".5 13.0 1".0 13.0 12.0 12.5 13.5 12.0 12.5 9.5 9.0 9.5
13 14.0 11.5 12.5 13.0 12.0 12.5 12.0 11.0 11.5 10.0 9.0 9.51,. 11.5 10.0 10.5 13.0 11.0 11.5 11.5 10.5 11.0 10.0 9.0 9.015 10.0 9.5 10.0 11.0 10.0 In.S 12.5 10.5 11.5 9.0 8.0 8.5

if; 10.5 9.0 9.5 11.0 10.0 10.5 12.5 11.5 12.0 9.0 8.0 11.5
17 10.0 9.0 9.5 11.0 9.'5 10.0 12.0 10.5 11.0 9.0 8.0 e.5111 9.0 11.5 9.0 12.5 10.5 11.5 13.0 ll.5 12'. a 9.0 fl.5 e.519 9.0 8.5 8.5 12.'5 ll.O 11.5 13.0 !l.o 12.0 8.5 8.0 B.5 -.20 !l.5 8.5 10.0 11.5 10.5 11.0 12.0 10.5 11.5 a.o 7.5 e.o

21 12.5 10.5 11.5 10.5 10.0 10.5 12.0 10.5 11.5 8.0 8.0 8.022 12.5 11. a 11.5 11.0 10.0 10.5 12.0 10.0 11.0 8.0 6.5 7.0
23 11.0 10.5 10.5 12.n 10.0 10.5 11.5 10.5 11.0 ·6.5 5.5 6.024 10.5 9.5 10.0 13.0 11.5 12.0 11.5 10.0 ll.o . 8.0 5.0 6.5 .,25 9.5 9.5 9.5 13.5 12.0 12.5 12.0 10.5 11.0 9.5 6.5 1.5

26 10.5 9.0 9.5 13.5 12.0 12.5 12.0 10.5 ll.o 6.027 10.5 10.0 10.0 1".5 12.5 13.5 11.5 10.0 11. a 5. a
28 12.0 10.0 11.0 1,..5 12.5 13.5 11.5 10.0 10.5
29 12.5 !l.o 12.0 1,..5 12.0 13.0 10.5 9.0 . 9.5
30 12.0 11.0 11.5 15.0 13.0 1,..0 10.5 9.5 10.0 '-'1>;
31 15.5 13.5 1,..5 10.5 9.5 10.0

MONTH 14.5 8.5 !l.0 15.5 9.5 12.0 15.5 9.0 12.0 11.5 5.0 9.0

yEAR 15.5 1.0 10.5 -
--
--
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TEMPERATURE (DEG. C) OF WATER, MAY TO SEPTEMBER 1979

MAY 197~

DAY MAX MIN MEAN DAY ~IAX MIN ~lEAN DAY MAX MIN MEAN

IS 6.5 5.0 5.5 Z1 9.0 7.5 8.0 27 11.5 10.0 11.0
16 6.5 6.0 6.0 22 9.0 8.0 8.5 28 11.5 10.0 10.5
17 7.5 6.0 6.5 23 9.0 8.0 8.5 29 11.5 10.0 10.5
18 8.0 6.5 7.0 24 9.5 8.0 8.5 30 10.5 8.5 9.5
19 8.0 6.5 7.5 25 10.5 8.5 9.5 31 10.5 8.5 9.0
20 8.5 7.0 8.0 26 11.0 9.5 10.0

~[ONTH 11.5--
,-- DAY MAX MIN MEAN MAX MIN "'EAN "'AX "lIN "'F:AN MAX "'1"1 "lEA"I

JUNF: JIILY AUGU<;T 5EPTEM'lER

1 10.5 'l.' 10.0 14.0 II., 12.5 13.5 11.'5 12.0 10.0 Q.O 9.5- 2 10.5 9.5 10.0 1'5.5 13.0 14.0 14.5 12.5 13.0 10.0 R.5 9.,
3 10.5 8.5 9., 1"'.5 14.5 15.0 14.0 12.5 IJ.5 10.0 9.0 9.'5
4 10.0 9.5 9.5 Ith'5 14., 15.0 14.5 12.5 13., 9.5 8.5 9.0
5 11.5 9.0 10.0 14.5 12.0 13.0 14.0 12.5 13.0 'l.O R.O 8.'5

I', 11.0 10.0 10.5 12.0 10.5 11.0 12.5 11.5 11.5 'l.5 A.5 9.0
·r~ 1 10.5 9.0 9.<; 11.' 9.5 10.5 11.5 11.0 11.0 10.0 8.5 9.0

1\ 10.5 9.0 9.5 12.5 II.n P.O 1~.O 11.0 11., 10.0 9.0 9.5
'l 12.5 10.0 11.0 13.0 11.1) II .'5 I?.O 11.5 1;>.0 10.0 'l.O 9.,

10 12.5 11.0 12.0 14.0 12.0 D.I) 11.5 11.0 11.1) 10.0 9.5 10.0

II 12.5 11.1) 11.5 14.5 13.0 13.5 11.1) 10.5 11.0 10.0 R.5 9.5
17. 12.0 10.5 11.5 14.5 12., 13.0 12. 0 10.5 11.0 11).0 9.0 9.'i
13 11.5 10.5 10.5 14.'5 12.0 13.0 12.5 11.5 P.O 9.5 9.0 9.0
14 11.5 9.5 10.5 14.1) 12., 13.0 12.0 11.0 11.5 'l.5 'l.1) 9.1)
I, 11.5 10.5 11.0 12.'5 11.0 11., 11.0 10.5 10.5 'l.5 '3.5 9.1)

16 11.5 10.0 10.5 11.0 10.0 11)., 10.5 9.5 10.0 R.s 1.'5 '3.1)
11 11.0 10.0 10.5 13.0 10.5 11.0 11.5 10.0 10.'5 R.5 R.O !l.1)
lR 12.'5 In.o l1.n 13.5 12.5 11.0 11.5 10.0 10.5 R.5 R.5 R.'5
19 12.'5 11.0 11.5 14.1) 12.0 1'1.0 l1.n 10.5 1n.'5 , 8.5 1.5 'l.o
;:>0 11.'5 10., 11.n 14.0 12.5 13.n 11.5 11).5 11.0 8.n 1.5 1.5

21 13.0 10.5 11.5 13.'5 12.5 13.n 11.5 10.0 11).5 1.5 7.n 7.5
:>? 14.5 12.0 13.1) 12.'5 11.5 1;>.0 - 12.1) 10.5 11.'5 7.5 7.0 1.0
2J 15.0 13.1) 14.1) 12.1) 11.0 11 .1) ·12.5 11.0 11.5 7.5 7.0 7.1)
24 14.5 12.5 13.1) 11.' 11.0 11.5 12.5 11.1) 11., 1.5 7.0 7.5
;>'5 12.5 11).0 11.1) 11.5 11.0 11.0 1~.5 lI.n 12.0 7.5 6., 7.0

~

26 10.1) 8.5 9.0 12.5 10.5 11.0 12.!:i lI.ll 12.0 6.'5 '6.n 6.5n 9.0 A.I) A.5 13.0 11.5 1~.0 12.5 11.5 12.0 "'.5 6.0 6.0
7.8 11).0 R.5 9.n 14.0 11.5 P.I) 12.0 11.0 11.5 6.0 5.5 6.0
;>'l 11.5 9.0 10.1) 13.5 12.0 13.0 11.5 10.0 10.'5 6.n '5.n 5.5
JO 12.5 10.5 11.5 13.5 12.'5 13.1) 9.5 8.5 9'-0 ,.5 '5.ll '5.5p"- 31 13.5 12.0 12.5 11).0 8.5 9.5

"lONTH 15.0 8.0 10.'5 1"'.'5 9.5 12.5 14.5 !l.5 11.5 In.o s.n '3.0
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R&M CONSULTANTS PROCEDURES MANUAL

FOR WATER QUALITY DATA COLLECTION

(REVISED)
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INTRODUCTION

Since the inception of the R&M water quality data collection
program, several changes and alternatives to the procedures have
been recommended. These have been incorporated into the data
collection procedures. Therefore, a revision of the R&M
Procedures Manual describing the latest methods used in sample
collection follows.

This manual describes the methods employed by R&M Consultants
for collecting water samples and measuring various parameters in
the field. Included also are procedures for filtering, processing
and handling samples for quantitative analysis in a laboratory .

PROCEDURES

At the sampling cross-section a tag line must be strung across the
channel to mark the sampling locations. If possible the tag line
should be left up for the duration of the season so the same
sampling locations can be used in subsequent operations. Three
sites are marked on the tag line for water quality sampling. The
locations should be equally spaced with one site at mid-channel and
the remaining two at an equal distance between mid-channel and
the left and right ban k. Ten sites will be required for suspended
sediment sampling. All locations must be clearly marked with
flagging or paint on the tag line.

All water samples are collected with a U.S. P-61-A1 Point
Integrating sampler, except during the winter when frazil ice will
clog this device. Then the van Dorn sampling bottle is used.
Refer to the section entitled IISuspended Sediment Sampling" for a
detailed description of the P-61 operation. The van Dorn sampler
makes use of a "grab ll sampling method. The sampler is opened
and held underwater at a depth not less than one foot. Care
should be taken to avoid creating turbulence around the sampler.
When filled, the release button is pressed which closes both ends
simultaneously, entrapping the water sample.

Prepare a level surface and set up the YS I model 5'1 B Dissolved
Oxygen meter, the YSI model 33 S-C-T meter and the VWR
Scientific Model 55 pH meter. The Imhoff cones are placed in the
rack built onto the equipment box. Carefully rinse out all
containers used for the handling of samples.

Conductivity

Conductivity is measured with a YSJ Model 33 Salinity
Conductivity-Temperature meter. Before an actual measurement,
the sensor probe should be cooled to the temperature of the
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sample. This can be done by submerging the probe in a container
of river water about 15 minutes prior to measurement.

To measure conductivity the sensor probe is placed in the sample
to be tested. - Momentary agitation should free any air bubbles
trapped in the sensor. These air bubbles must be eliminated for
an accurate measurement. The instrument is standardized by
adjusting the needle to coincide with the red line on the scale.
The temperature of the sample is read and recorded. The
temperature compensating dial on the "meter is adjusted to that
water temperature. The conductivity is measured using the lowest
scale on the meter. All data are recorded on the field log or a
field notebook. Temperature-corrected conductivity (for a
standard 25°C) is determined by applying one of the following
conversion factors, where °C is the temperature of the sample.
Conductivity is reported in micromhos/cm @ 25°C.

The VWR Scientific Model 55 pH meter is very sensitive to cold
water temperatures and moisture within the housing. Cold water
temperatures affect the gel within the sensor so that the meter will
require a long time to stabliize, about 15 - 20 minutes per
reading. The meter should only be calibrated just prior to pH
measurements. The buffer solutions and sensor should be cooled
to sample temperature before calibrating. Submerging the bottled
buffer solutions in a container filled with river water is adequate
for cooling.

The pH meter is calibrated. by placing the sensor probe in the pH
7 buffer solution. Assuming the buffer solution is the same
temperature as the water sample, set the TEMPERATURE dial on
the meter to the temperature of the water sample. Turn the meter
on and depress the push-button on the left side to illuminate the
digital display. Adjust the meter to pH 7.00 with the dial labelled
CALIBRATE. Rinse the sensor in distilled water, then place in
the pH 4 buffer. Adjust the TEMP ERATU REdial until the meter
reads 4.00. Measurements of the water sample should be taken

-

-

-
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- immediately after calibration. Carefully rinse the sensor in
distilled water and place in the sample. The meter reacts slowly
so a sufficient amount of time must be allowed for stabilization.
The meter reading will II st ep" up slowly until stabilized. The most
accurate pH reading is when the meter has stopped stepping up.
In cold weather this may take as long as 25 minutes. Under these
conditions it might be advantageous to take the pH of the
"composite" instead of each individual sample.

Dissolved Oxygen

Since the dissolved oxygen is measured from the boat, this meter
should be calibrated first upon arrival at the site. The YS I model
51 S Dissolved Oxygen meter is standardized by two methods found
to be efficient in the field. For the most accurate readings the
meter should not be moved once it is calibrated. Therefore, these
procedures are best carried out on the boat with the meter in the
same operating position as when the measurements are taken.

Adjust the meter pointer to zero with the instrument turned off,
using the screw in the center of the plexiglass panel. Position
switch to ZERO and again adjust pointer to zero but this time with
the zero control knob. Position switch to FU LLSCALE and adjust
to the "15" mark on the P. P.M. scale using the full scale control
knob. Allow instrument to stablize for 10 - 15 minutes, without
turning it off. Shake a bottle, 2/3 full of distilled water, to
saturate with air. Then wait until no more bubbles rise to the
surface, about 10 minutes. Remove the end cap from the sensor
and submerge the probe in the bottle. Set switch to READ TEMP
and set the OXYGEN SOLLI B I L1TY FACTOR to correspond with the
water temperature reading. Read the actual (not adjusted to sea
level) barometric pressure from the barometer and record. Select
the appropriate saturated water oxygen value from Figure 1.
Place the sensor probe in the sample and stir (stirring is
accomplished by moving the probe vertically at approximately
1-foot per second). Position switch to READ a and adjust the
CALIS knob so that the pointer indicates the vafue obtained from
Figure 1. The meter is now calibrated.

As a check to verify the accuracy of the calibration a second
method is used. Position the switch to CALIS. With the probe in
the protective bottle (insure that the cloth inside the bottle is
moist) to provide humid air around the membrane, the pointer
shou ld set at the mark for the local elevation.

If the water saturation procedure was carried out correctly, then
no adjustment of the CALI B knob is necessary. If the pointer
does not correspond to the local elevation, then adjust by turning
the CA LI S knob. Then repeat the water satu ration method.
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The instrument can easily go out of calibration if it is moved or
jarred.

Measure dissolved oxygen by positioning the boat at one of the
three predetermined locations across the channel. It is important
not to create a turbulent flow around the sensor probe, so for
accurate readings the boat should be positioned upstream of the
marked site and allowed to drift while the measurement is taken.
Check the instrument setting of ZERO and FU LL SCALE. Remove
the protective bottle and suspend the probe over the side of the
boat. Set switch to READ TEMP and adjust the OXYGEN
SOlUBI LITY dial to the temperature of the water indicated by the
meter. Record the water temperatu re on the field data form.
Agitate the sensor vertically at a constant rate. Position switch to
READ 0::, and the pointer will indicate dissolved oxygen in p.p.m.
Repeat tfiis procedure at the two remaining sampling locations.

Percent saturation is computed by dividing the measured dissolved
oxygen value by the saturated water oxygen value from Figure 1.

Sampling

After the measurement of water temperature and dissolved oxygen
the water samples can be collected. This is done at the same
three sites as used in dissolved oxygen measurement. Using the
P-61 sampler, a depth-integrated water sample can be obtained.
For some parameters, this method produces a more representative
sample, as opposed to the grab sampling technique which can only
sample at a fixed depth.

To insure an adequate supply of water for field and laboratory
analysis, a 3-liter container should be filled at each site. Since
the P-61 can only hold 1 liter, this requires that three samples be
taken at each site and combined in a 3-liter container. Care
should be taken not to· aerate the water when combining these
samples. When all the locations across the channel have been
sampled, the remaining field parameters can be measured upon
return to the bank.

The pH and conductivity meters should be standardized just prior
to making measurements. After calibration, the conductivity
sensor and the pH sensor can be inserted directly into the first of
the 3-liter containers. Depending on the temperature, a period of
time should be allowed for sensor stabilization. The colder the
temperature the longer the time required for an accurate
measurement. Measure conductivity first since the pH sensor
usually requires a longer stabilization period.
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Insure the proper setting of the red line on the conductivity meter
and adjust the temperature compensating dial to correspond with
the water temperature. Read the conductivity with the switch set
on the lowest scale. Record the value on the field data form.

The pH meter needs no further temperature adjustment if the
buffer solutions were cooled to sample temperature before
calibration. Read the pH directly. An effort should be made to
insure that the meter reading is stable and not slowly stepping up
in value. Record the pH on the field data form.

Transfer both sensor probes to the next 3-liter sample and repeat
the measurement procedures.

Stir the sample in each of the 3-liter containers so that all
sediment is in suspension, then quickly transfer 1 liter of the
sample to an Imhoff cone for determination of settleable solids.
Note the time of the transfer to the cone. After 45 minues the
sample in the Imhoff cone should be stirred to loosen any material
ad herring to the side of the cone. One revolution of a stirring
rod or the thermometer held against the side of the cone should be
sufficient. Care should be taken not to disturb the sediment
already settled to the bottom of the cone. Total settleable solids
can be read after an additional 15 minutes from the time the sample
was stirred. Read the settleable solids from the graduations on
the Imhoff cones and report in ml/I.

The sample remaining in each 3-liter container can be mixed
together in a large clean bucket. After the Imhoff cone have been
read I they can also be drained into the bucket with the other
water quality samples. The water in the bucket now constitutes
the "compositell sample.

Filtering and Preservation.

Prepare the filter assembly by rinsing out the container carefully
and inserting a G.4S-micron membrane filter in the depression on
the bottom plate. Lay the coarse fiber filter on top of the
membrane filter with the rough side up. Mix the composite sample
in the bucket thoroughly and pour into the filter. Using the air
pump I pressurize the filter only enough to produce a slight stream
of filtered water from the nozzle in the bottom plate. If, during
the filtering process, the filters should break, any water already
collected will be contaminated and should be discarded or filtered
again.

Recent quality control analysis has revealed a possible
contamination fo the filtered samples by certain metals.
Consultation with laboratory technicians resulted in a procedure to
prepare the filters. These procedures have not been incorporated

-

-
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to date, however are recommended for future sample handling,
even if only for a comparative analysis.

The filter papers (membrane and fiber) are to be rinsed with
distilled water and then be allowed to soak in more distilled water
for 24 hours prior to sample collection. An alternate method is to
prepare a lIblankll sample. Prepare the filter assembly with dry
filter papers and run 1 quart of distilled water through it.
Submit this as a sample to the laboratory for analysis along with
the other water samples.

The filtered water should be collected in clean, 1-quart bottles
supplied by the laboratory. These bottles must be marked well in
reference to their contents to avoid later confusion. Table 1 lists
as a guideline how each bottle should be prepared, labelled and
for which parameters each will be analyzed. Preservatives are
supplied by the laboratory in glass or plastic vials. After the lab
bottles are filled, the acid preservatives, either H2S04 (sulfuric)
or HN03 (nitric), are added to the appropriate bottles.

All samples for quantitative analyses are kept ina cooler full of
ice during shipment to the laboratory. The water temperature
should be kept below 4°C.

Table 2 lists the detection limits and methods used for parameter
measurements in the field and laboratory. The references on
Table 2 and on the following page should be consulted for specific
descriptions of procedures.

Alkalinity

AI kalinity should be determined on-site in the field to avoid effects
of storage and air mixing with the sample. However, if this isnJt
feasible, then it would be acceptable to delay this measurement
until return to camp. A separate unfiltered sample is obtained
from the composite sample. The sample container must be filled to
the top and tightly capped to prevent any mixture with air. Keep
the sample cool along with the other water quality samples and
transport to camp. AI kalinity is measured using a potentiometric
titration to an end point pH. The end point pH is determined by
the expected al kalinity concentrations as follows.

AI kalinity
(mg/I of caC03)

1st End Point (C) 2nd End Point (D)

30 5.1 4.8
150 4.8 4.5
500 4.5 4.2

~
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TABLE 1
R&M CONSULTANTS

WATER SAMPLE PREPARATION

Field Preparation
and Label Parameters

Plastic
1 quart

Plastic
1 quart

Plastic
1 quart

Plastic
1 quart

Plastic
1 quart

Glass (freon
rinsed)
1 quart

s14/j

HN03Filtered

No Preservative
Filtered

H2S04Filtered

H
2
S04

Unfiltered

No Preservative
Unfiltered

No Preservative
Unfiltered

- 8 -

ICAP Scan
Uranium
Radioactivity I Gross AI pha

Total Phosphorus
Ortho - phosphate
Chloride
True Color
Sulfate

Total Nitrogen
Ammonia Nitrogen
Organic Nitrogen
Nitrate Nitrogen
Nitrite Nitrogen

Total Organic Carbon
Chemical Oxygen Demand

Turbidity
Total Dissolved Solids
Total Suspended Solids

Organic Chemicals

ern·
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Calibrate the pH meter (see pH meter section). Obtain a 100 mi.
sample in a graduated cylinder and transfer into a beaker. Fill
the buret with 0.02 Normal sulfuric acid and record the volume as
indicated by graduations on the buret (read at bottom of
meniscus). Determine the initial pH of the sample and record.
Titrate to the appropriate end points.

Example: Initial pH of a 100 ml sample was measured at 6.64.
The buret was filled with 0.02 N sulfuric acid to 0.36 ml as
read from the graduations on the buret. The sample was
obtained from the Susitna River and al kalinity was expected
to be between 30 and 150 mg/I of CaC03 . The end points to
titrate to are therefore, 5.1 and 4.8. :A.cid is added to the
100 ml sample until a pH of 5.1 is reached. At this point a
reading is obtained from the buret. The volume of acid is
now 6.74 ml, therefore 6.38 ml (6.74 - 0.36) of acid have
been used to reduce the pH from 6.64 to 5.10. Titration
continues until the pH drops to 4.8. The buret now reads
6.93, indicating that a total of 6.57 ml. of acid was required
to reduce the pH to 4.8.

Alkalinity is calculated as follows:

Alkalinity =(2C-D) xO.02 x 50,000 =10 (2C-D)
100

where C = ml titrant to the 1st end point.
where D = ml titrant to the 2nd end point.

Thus, alkalinity in example =10 [ 2 (6.38) - 6.57 ] =61.9, or 62

Note: If initial pH exceeds 8.3, record the ml titrant used to
reduce the pH to 8.3 and proceed as above. See page 253
in Standard Methods, 15th edition, for alkalinity
relationships to determine the concentrations of
bicarbonate, carbonate and hydroxide alkalinity.

-
After receiving the quantitative analysis results from the
laboratory, free carbon dioxide and hardness can be determined.

Free Carbon Dioxide

Using the temperature, pH and alkalinity data obtained in the field
and the lab values for total dissolved solids, the free CO2 can be
determined by the nomographic method (Figure 2).

~-
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TABLE 2

WATER QUALITY PARAMETERS ANALYSED

FROM VEE CANYON AND GOLD CREEK

BY R&M CONSULTANTS, INC. (1)

-,
Data Available

Detection from the -
Method(2) Umit(3) (4)

U.S.G.S.

Field Parameters

Dissolved Oxygen SM 421F 0.1 GC -,
Percent Saturation I % C 1 GC

pH, pH units EPA p239 to.01 GC, VC

Conductivity I umhos/cm EPA p275 1 GC, VC

Temperature, °C SM 212 0.1 Gel VC

Carbon Dioxide SM 407A 1 GC I VC

AI kalinity as CaC0
3

EPA p3 2 GC I VC

Settleable Solids, ml/I EPA p273 0.1 -
Laboratory Parameters ""'"

Ammonia Nitrogen EPA p159 0.05 GC -,
Organic Nitrogen Kjeldahl 0.1 GC

KjeldahJ Nitrogen EPA p175 0.1

Nitrate Nitrogen EPA p197 0.1 Gel VC -,

Nitrite Nitrogen EPA p215 0.01 GC

Total Nitrogen EPA p175 0.1 GC -
Ortho-Phosphate EPA p249 0.01 GC

Total Phosphorus EPA p249 0.01 GC
~

Chemical Oxygen Demand EPA p20 1

-
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TABLE 2 - CONTINUED

Data Available
Detection from the

Method(2) Limit(3) (4)
U.S.G.S.

r-
(Cant/d)Laboratory Parameters

Chloride EPA p29 0.2 GC, VC

Color EPA p36 1 GC, VC

Hardness C 1 GC, VC

Sulfate EPA p277 1 GC, VC

Total Dissolved Solid/S) EPA p266 1 GC , VC

Total Suspended Solids(6) EPA p268 1 GC, VC

Turbidity EPA p29S 0.05

Uranium FI uorescence 0.075

Gross Alpha picocurie/liter EPA p264 3 GC

Total Organic Carbon EPA p415 1.0 GC

Total Inorganic Carbon EPA p415 1.0

F""" OrQanic Chemicals

Endrin SM 509A 0.0002

Lindane SM S09A 0.004

Methoxychlor SM S09A 0.1

Toxaphene SM S09A 0.005

2, 4-D SM 509B 0.1

2 , 4, 5-TP Silvex SM 509B 0.01
,.,...

ICAP SCAN (7)

r- Ag, Silver 0.05 GC

AI, Aluminum 0.05

As, Arsenic 0.10

Au, Gold 0.05

8, Boron 0.05

Ba, Barium 0.05 GC

.-
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TABLE 2 - CONTINUED
-.

Laboratory Parameters (Cont'd)

ICAP SCAN - (Cont'd)

Bi, Bismuth

Ca, Calcium

Cd, Cadmium

Co, Cobalt

Cr, Chromium

Cu, Copper

Fe, Iron

Hg, Mercury

K, Potassium

Mg, Magnesium·

Mn, Manganese

Mo, Molybdenum

Na, Sodium

Ni, Nickel

Pb, Lead

Pt, Platinum

Sb, Antimony

Se, Selenium

Si, Silicon

Sn, Tin

Sr, Strontium

Ti, Titanium

W, Tungsten

V, Vanadium

susi8/j

Method(2)

12

Detection

Limit(3)

0.05

0.05

0.01

0.05

0.05

0.05

0.05

0.1

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.10

0.10

0.05

0.1.0
0.05

0.05

1.0

0.05

Data Available
from the

(4)
U.S.G.S.

GC, VC

GC

GC

GC

GC

GC, VC

GC

GC, VC

GC, VC

GC, VC

GC, VC

GC

GC

GC

-.

-
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TABLE 2 - CONTINUED

Laboratory Parameters (Cont'd)

ICAP SCAN - (Cont'd)

Zn, Zinc

Zr, Zirconium

.. Method(2)

Detection
. Limit(3)

0.05

0.05

Data Available
from the

(4)
U.S.G.S.

GC

(1) Chemical & Geological Laboratories of Alaska, Inc., has been contracted to
provide laboratory analyses. They are one of two private labs in Alaska
certified by the Alaska Department of Environmental Conservation to provide
water quality analyses.

(2) SM - Standard Methods for the Examination of Water and Wastewater, 15th
edition, 1980.

EPA - Methods for Chemical Analysis of Water and Wastes, EPA-600/4-79-020.

£ - Value computed by R&M Consultants, Inc.

Kjeldahl - SM 420

Fluorescence - Following the accepted method outlined by G.K. Turner
Associates.

(3) All values are expressed in mg/l unless otherwise noted.

(4) GC - Parameters measured by the U.S. Geological Survey at Gold Creek.

VC - Parameters measured by the U.S. Geological Survey at Vee Canyon (near
Cantwell site), summer only.

(5) TD8 - (filterable) material that passes through a standard glass fiber
filter and remains after evaporation (8M p93).

susi8/j
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(6) TSS - (nonfilterable) material retained on a standard glass fiber filter
after filtration of a well-mixed sample.

(7) lCAP SCAN - thirty two (32) element computerized scan in parts/million (Ag,
AI, As, Au, B, Ba, Bi, Ca, Cd, Co, Cr, Cu, Fe, Hg, K, Mg, Mn, Mo, Na, Ni,
Pb, Pt, Sb, Se, Si, Sn~ Sr, Ti, V, W, Zn, Zr)

susi8/j
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Hardness

Hardness is calculated using element concentrations determined by
the ICAP scan. Applying a conversion factor to these
concentrations results in a hardness value attributed to each
respective element. The sum of these individual values results in
the total hardness for the sample. The following elements are
used for hardness calculations.

Element (mg/I) Conversion Factor

Calcium 2.497

Magnesium 4.116
F Strontium 1.142

Iron 1.792
/ Aluminum 1.564

Zinc 1.531

Manganese 1.822

Data Tabulation

All field data will be presented on a form similar to Figure 3. Final
data presentation will follow the format on Table 2. Data will be
compiled to provide a range and mean for each parameter for three
seasons. The seasons and thei r respective definitions are
breakup - from the time ice begins to break up until recession of
spring runoff, summer - from the end of breakup until the water
temperature drops to essentially OOC in the fall, and winter - from
the end of summer until breakup begins.

Suspended Sediment Sampling

Ten sampling locations are identified across the channel on the tag
line. These should be evenly spaced and marked well with
flagging so that a given position can easily be maintained by boat.

Using the P-61 sampler, fill a 1 liter bottle between 60 - 90% full.
Make note of the sample number, distance from the left ban k,
depth of bottom and total channel width.

The P-61 sampler is attached to the cable with a pin and strain
relief clamp. The wire from the nose of the sampler connects to
the internal wire in the cable. The depth gauge on the winch/reel

.-.
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Figure 406:4. NOlJlol:raph for evaluation of free carbon dioxide content. t To use: align temperature (Scale I) and total filtrable residue (Scale 3),
which determines Point P, on Line 2; align pH (Scale 4) and bicarbonate alkalinity (Scale 7), which determines Point P,
on Line 6: align P, with P, and read free carbon dioxide un Scale 5. (Example: For 13 C temperature, 560 mg total filtrable
residue/L, pH 7.4, and 320 mg alkalinity/L, the free carbon dioxide content is found to be 211 mg/L)
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- SOLUBILITY OF OXYGEN IN WATER (Saturated with Air) IN PPM
AT VARIOUS TEMPERATURES AND PRESSURES

.- Pmm 775 760 750 725 700 675 650 625
P tnches 30.51 29.92 29.53 28.54 27.58 26.57 25.59 24.61

0 14.9 14.6 14.4 13.9 135 12.9' 12.5 12.0
1 14.5 14.2 14.1 13.8 13 I 126 12.2 11.7
2 14.1 13.9 13.7 \3.2 12.9 123 118 11.4
3 13.8 13.5 13.3 12.9 12.4 120 115 11.1- 4 13.4 13.2 13.0 12.5 121 11.7 112 10.8
5 13.1 12.8 12.6 12.2 118 11.4 109 105
6 12.7 12.5 12.3 11.9 115 111 10.7 10.3
7 12.4 12.2 12.0 11.6 112 108 10.4 10.0
8 12.1 11.9 11.7 11.3 109 105 10 I 9.8
9 11.8 116 11.5 11.1 107 103 99 95

I~ 10 11.6 11.3 11.2 10.8 104 101 9.7 9.3
11 11.3 11.1 10.9 106 102 98 95 9.1
12 11.1 10.8 107 103 100 96 92 89
13 10.8 10.6 105 10.1 98 94 9.1 8.7
14 106 104 102 99 95 92 8.9 85

w 15 104 102 100 97 93 90 87 8.3
0

16 101 99 98 95 91 88 85 8.1,- ..
a: 17 99 97 96 93 90 8.6 83 8.0'";: 18 97 95 94 9.1 8.8 84 8.1 7.8
~ 19 95 93 92 89 86 8.3 8.0 7.6
u 20 93 92 91 87 84 8.1 7.8 7.5<Il

:::- 21 92 90 89 86 83 80 7.7 7.4
a: 22 90 88 87 84 81 7.8 7.5 7.2

'" 23 88 87 8.5 82 8.0 7.7 7.4 7.1

" 24 87 85 84 8.1 7.8 7.5 7.2 7.0
~ 25 85 84 83 8.0 7.7 7.4 7.1 6.8
"' 26 8.4 8.2 8.1 7.8 7.6 7.3 7.0 6.7a:
=> 27 8.2 8.1 8.0 7.7 7.4 7.1 6.9 6.6~.. 28 8.1 7.9 7.8 7.6 7.3 7.0 6.7 6.5a:
w 29 7.9 7.8 7.7 7.4 7.2 6.9 6.6 6.4lL

::< 30 7.8 7.7 7.6 7.3 7.0 6.8 6.5 6.2
w 31 7.7 7.5 7.4 7.2 6.9 6.7 6.4 6.1~

32 7.6 7.4 7.3 7.0 6.8 6.6 6.3 6.0
33 7.4 7.3 7.2 6.9 6.7 6.4 6.2 5.9

,- 34 7.3 7.2 7.1 6.8 6.6 6.3 6.1 5.8
35 7.2 7.1 7.0 6.7 6.5 6.2 6.0 5.7
36, 7.1 7.0 6.9 6.6 6.4 6.1 5.9 5.6
37 7.0 6.8 6.7 6.5 6.3 6.0 5.8 5.6
38 6.9 6.7 6.6 6.4 6.2 5.9 5.7 5.5
39 6.8 6.6 6.5 6.3 6.1 5.8 5.6 5.4

~
40 6.7 6.5 6.4 6.2 6.0 5.7 5.5 5.3
41 6.6 6.4 6.3 6.1 5.9 5.6 5.4 5.2
42 6.5 6.3 6.2 6.0 5.8 5.6 5.3 5.1
43 6.4 6.2 6.1 5.9 5.7 5.5 5.2 5.0
44 6.3 6.1 6.0 5.8 5.6 5.4 5.2 4.9
45 6.2 6.0 5.9 5.7 5.5 5.3 5.1 4.8
46 6.1 5.9 5.9 5.6 5.4 5.2 5.0 4.8
47 8.0 5.9 5.8 5.6 5.3 5.1 4.9 4.7
48 5.9 5.8 5.7 5.5 5.3 5.0 4.8 4.6
49 5.8 5.7 5.6 5.4 5.2 5.0 4.7 4.5
50 5.7 5.6 5.5 5.3 5.1 4.9 4.7 4.4

:~
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DATE:

WQ ANALYSIS - FI ELD PARAMETERS

" SITE: i
;

River Stage Before

River Stage After
,

PARAMETER LB C RB MEAN

Dissolved Oxygen (ppm)

I

Percent Saturation I
pH I

-- !

-
Conductivity (umhos!cm) - - - - - - - - - - - - - - - - - -- ----..-.",-- - Adjusted- to 25(iC- - - -

Temperature (OC)

Free CO2 (mg!l) i

Alkalinity (mg!1 as CaC0
3

)

Settleable Solids (ml!l) ,

Barometric Pressure i

Air Temperature
- -

Prepared by: Prepared for:

I"R~~~ Figure - 3
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should be zeroed when the bottom of the sampler is at water
surface. From the two terminals on the winch/reel a wire is
connected, leading to the green capacitor box. The capacitor is
hooked up to a 40 volt battery or two 22 volt batteries in series.
The switch on the green box is positioned on CHARGE until ready
to sample. At that time the switch is moved to SAMPLE and must
be held in that position for the duration of the sampling time.
Once the P-61 has broken the surface after sampling, the switch
can be moved back to CHARGE in order to charge the capacitor
for the next sampling run. The meter on the box will indicate the
charge of the capacitor when the red button on the box is
depressed. Before sampling begins the P-61 should be tested for
proper operation. An audible IJclick" within the sampler will be
heard when the capacitor is discharged.

To obtain a sample, load the P-61 with a bottle and lower to the
bottom. Record the depth of bottom and distance from the
starting station. To insure a totally depth-integrated sample, the
P-61 must be slowly brought to the surface at a constant rate. If
the sampler is brought up too fast, then the bottle will not fill to
the minimum 60% level. If it is brought up too slowly the bottle
may overfi II.

Each bottle must be properly labelled with respect to stationing,
location, date, etc.

s14/j - 18 -
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