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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 collected 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.S5.G.S. dating back to 1974 at Gold Creek.
Also included are existing data from Vee Canyon, Susitna Station
and temperature data coilected by R&M 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
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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. "near Cantwell"
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 0°C in the fall.

Winter - from the end of summer until breakup begins.

The sampling schedule should satisfactorily suppiement 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
Consuitants 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 wvalues
are presented as received from the lab with few exceptions. The
exceptions include typographic errors made at the {aboratory 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(?) Limit(3) u.s.s.s.t4
Field Parameters
Dissolved Oxygen SM 421F 0.1 GC
Percent Saturation, % C 1 GC
pH, pH units EPA p239 30.01 GC, vC
Conductivity, umhos/cm EPA p275 1 GC, VvC
Temperature, °C SM 212 0.1 GC, VC
Carbon Dioxide SM 407A 1 GC, VvC
Alkalinity as CaCO3 EPA p3 2 GC, vC
Settleable Solids, mi/I EPA p273 0.1 -
Laboratory Parameters
Ammonia Nitrogen EPA p159 0.05 GC
Organic Nitrogen Kjeldahl 0.1 GC
Kjeldah! 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

Laboratory Parameters (Cont'd)

Chloride
Color
Hardness
Sulfate
Total Dissolved Solids>
Total Suspended So!ids(s)
Turbidity
Uranium
Gross Alpha picocurie/liter
Total Organic Carbon
Total Inorganic Carbon
Organic Chemicals
Endrin
Lindane
Methoxychlor
Toxaphene
2, 4-D
2, 4, 5-TP Silvex
icap scan(®
Ag, Silver
Al, Aluminum
As, Arsenic
Au, Gold
B, Boron
Ba, Barium

susi8/j

Detection

Method & Limit(3)

EPA p29 0.2

EPA p36 1

C 1

EPA p277 1

EPA p266 1

EPA p268 1

EPA p295 0.05

Fluorescence 6.075

EPA p264 3

EPA p415 1.0

EPA p415 1.0

SM 509A 0.0002

SM 509A 0.004

SM 509A 0.1

SM 509A 0.005

SM 509B 0.1

SM 509B 0.01
0.05
0.05
0.10
0.05
0.05
0.05 -

2 -3

Data Available
from the

U.s.G.5.(H

GC, VC
GC, VC
GC, VC
GC, VC
GC, VC
GC, VC

GC
GC

GC



TABLE 2.1 - CONTINUED

Data Available
Detection from the

Method(z) Limit(s) U;S.G.S.(A')

Laboratory Parameters (Cont'd)

ICAP SCAN - (Cont'd)

Bi, Bismuth 0.05 -

Ca, Calcium 0.05 GC, vC
Cd, Cadmium 0.01 GC

Co, Cobalt 0.05 GC

Cr, Chromium 0.05 GC |
Cu, Copper 0.05 GC

Fe, lron 0.05 GC, vC
Hg, Mercury 0.1 GC

K, Potassium 0.05 GC, VC
Mg, Magnesium 0.05 GC, VvC
Mn, Manganese 0.05 GC, vC
Mo, Molybdenum 0.05 -

Na, Sodium 0.05 GC, vC
Ni, Nickel 0.05 GC

Pb, Lead 0.05 GC

Pt, Platinum 0.05 -

Sb, Antimony 0.10 -

Se, Selenium 0.10 GC

Si, Silicon 0.05 -

Sn, Tin 0.10 -

Sr, Strontium 0.05 -

Ti, Titanium 0.05 -

W, Tungsten 1.0 -

V, Vanadium 0.05 -

susi8/j 2 -4
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TABLE 2.7 - CONTINUED

Data Available

Detection from the
Method (2 Limit(3) u.s.c.s.®
Laboratory Parameters (Contfd)
ICAP SCAN - (Cont'd)
Zn, Zinc 0.05 GC
Zr, Zirconium 0.05 .-

(1)

(2)

(3)
(4)

(5)

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 guality analyses.

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.

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

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

susi8/j 2-5




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

(7) TICAP SCAN - thirty two (32) element computerized scan in parts/million (Ag,

Al, 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
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3 - 1980 WATER QUALITY DATA COLLECTION

3.1 - Descr‘iEtion

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 Sampling the effects of glacier runoff and snowmelt.
8/8/80 After a heavy summer rain.

9/5/80 Low summer discharge.

9/17/80  After heavy rains.

10/17/80 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 After a heavy summer rain.
10/14/80 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 Dorn, 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
midchannel 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 alkalinity. This composite is then stirred
again before separating into five T1-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.

susi4/u 3-2
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NOTE:

Field Parameters

TABLE 3.1

R&M CONSULTANTS, INC.
1980 WATER QUALITY DATA - SUSITNA RIVER
AT VEE CANYON

&)

Laboratory Parameters

Dissolved Oxygen

Percent Saturation

pH, pH Units

Conductivity, umhos/cm @ 25°C
Temperature, °C

Free Carbon Dioxide (2)
Alkalinity, as CaCO3
Settleable Solids, ml/|

Discharge c.f.s.

(3

Ammonia Nitrogen
Organic Nitrogen
Kjeldahl Nitrogen
Nitrate Nitrogen

Nitrite Nitrogen

Total Nitrogen
Ortho-Phosphate

Total Phosphorus
Alkalinity, as CaCO3
Chemical Oxygen Demand

susi4/u

Dash indicates data not available.

Date Sampled

6/19/80  8/8/80  9/5/80  9/17/80  10/17/80
12.4 ---- ---- 9.7 13.8
98 - ---- 84 104
7.8 7.9 7.8 7.6 7.6
---- 144 171 124 142
5.7 9.3 5.3 5.9 -0.1
2.0 1.7 3.6 4.5 5.5
47 54 81 63 88
0.1 <0.1 <0.1 <0.1 <0.1
24,800 17,300 5,040 14,200  <5,000
0.26 ---- 0.10  <0.05 0.26

<0.1 ---- 0.22 0.62 0.28
0.26 ---- 0.32 0.62 0.54
0.19 0.15 0.15 0.09 <0.10

<0.01 ----  <0.01  <0.01 <0.01
0.45 ---- 0.47 0.71 0.54

<0.01 0.03 0.05  <0.05 <0.01
0.05 0.03 0.09 0.10 <0.01
——-- ---- -—-- ——-- - 66
28 13 -—-- ---- 6
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Laboratory Parameters

TABLE 3.7 - CONTINUED

(1)X(3)

(continued)

Chloride
Conductivity, umhos/cm @ 25°C
True Color, Color Units
Hardness, as CaC03(4)
Sulfate
Total Dissolved Solids
Total Suspended Solids
Turbidity, NTU
Uranium
Radioactivity, Gross Alpha, pCi/l
Total Organic Carbon
Total Inorganic Carbon
Organic Chemicals

Endrin

Lindane

Methoxychior

Toxaphene -

2, 4-D

2, 4, 5-TP Silvex
1ICAP Scan

Ag, Silver

Al, Aluminum

As, Arsenic

Au, Goid
B, Boron
susi4/u

Date Sampled

6/19/80 8/8/80 9/5/80 9/17/80 10/17/80
3 9 11 8 18
150 ——— - ——=- 190
m——- 40 10 45 10
51 76 69 55 90
4 9 8 7 13
70 90 114 38 115
242 310 25 132 8.3
94 97 10 33 1.8
=== <0.05 m—— - ——--
- 11.620.6 ---- —m-— ———=
bbb ——— == ———- 21
-—=- <0.0001 --=- —--- --=-
——=- <0.001 ——— ---- ----
== <0.05 -——- ---- -
-—— <0.001 ——- ——-- ——
-——- <0.05 ---- ——=- ——--
——-- <0.005 —-=- -—-- --—-

<0.05 <0.05 <0.05 <0.05 <0.05
1.6 <0.1 0.28 2.2 0.18

<0.05 <0.1 <0.1 <0.1 <0.1
<0.05 <0.05 <0.05 <0.05 <0.05
<0.05 <0.05 <0.05 <{0.05 <0.05

3-4
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Laboratory Parameters

{continued)

Ba, Barium
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
Mi, Nickel

Pb, Lead

Pt, Piatinum
Sb, Antimony
Se, Selenium
Si, Silicon

Sn, Tin

Sr, Strontium

Ti, Titanium

susid/u

(1)(3)

TABLE 3.1 - CONTINUED

Date Sampled

6/19/80  8/8/80  9/5/80  9/17/80  10/17/80
<0.1 0.11 <0.05 0.07 <0.05
<0.05 <0.05  <0.05 <0.05 <0.05
13 16 22 18 28
<0.01 <0.01 <0.01 <0.01 <0.07
<0.05 <0.05  <0.05  <0.05 <0.05
<0.05 <0.05  <0.05 - <0.05 <0.05
<0.05 <0.05  <0.05  <0.05 <0.05
2.1 4,0 0.46 2.7 0.37
<0.05 <0.1 <0.1 <0.1 <0.1
<1.0 .3 2.1 5.0 <1.0
1.4 3.4 3.1 1.2 4.5
<0.05 0.10  <0.05 0.07 <0.05
<0.05 <0.05  <0.05  <0.05  <0.05
2.6 2.4 5.1 3.5 7.2
<0.05 <0.05 = <0.05  <0.05 <0.05
<0.05 <0.05  <0.05  <0.05 <0.05
<0.05 <0.05 <0.05  <0.05 <0.05
<0.1 <0.1 <0.05  <0.1 <0.1
<0.05 <0.1 <0.1 <0.1 <0.1
4.8 5.3 3.6 6.9 4.1
<0.1 <0.1 <0.1 <0.1 <0.1
0.05 0.06 0.07 0.07 0.10
0.13 0.24  <0.05 0.17 <0.05
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TABLE 3.1 - CONTINUED

Date Sampied

6/19/80 8/8/80 9/5/80 9/17/80 10/17/80
Laboratory Parameters (1X(3)
(continued)
W, Tungsten <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)
(2)

(3)

(4)

Table values are mg/l unless noted otherwise.

All values for free CO, determined from nomograph on p. 297 of

Standard Method, 1l4th &dition.

Samples for all parameters except chemical oxygen demand, dissolved

and suspended solids, and turbidity were filtered.

Hardness calculated by R&M persomnnel.

susi4/u 3-6



TABLE 3.2
R&V 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 4
Dissolved Oxygen 8.6 14.0
Percent Saturation 81 100
pH, pH Units 7.8 7.8
Conductivity, umhos/cm @ 25°C 169 167
Temperature, °C 11.7 0.0
Free Carbon Dioxide & 2.1 3.2
Alkalinity, as CaCOB 55 74
Settleable Solids, ml/l <0.1 <90.1
Discharge c.f.s, 22,900 7,200
Laboratory Parameters (D3

Ammonia Nitrogen -=-- 0.32
Organic Nitrogen - 0.34
Kjeldahl Nitrogen -=-- 0.66
Nitrate Nitrogen 0.18 <0.10
Nitrite Nitrogen - <0.01
Total Nitrogen ---- 0.66
Ortho-Phosphate <0.02 <0.01
Total Phosphorus <0.02 <0.01
Alkalinity, as CaCOB -—-- 57
Chemical Oxygen Demand 14 3
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TABLE 3.2 - CONTINUED

_aboratory Parameters (13 {Cont'd)

Chloride
Conductivity, umhos/cm @ 25°C
True Color, Color Units
Hardness, as Ca603(4)
Sulfate
Total Dissolved Solids
Total Suspended Solids
Turbidity, NTU
Uranium
Radioactivity, Gross Alpha, pCi/i
Total Organic Carbon
Total lnorganic Carbon
Organic Chemicals

Endrin

Lindane

Methoxychlor

Toxaphene

2, 4-D

2, 4, 5-TP Silvex
ICAP Scan

Ag, Silver

Al, Aluminum

As, Arsenic

Au, Gold

B, Boron

susid4/u 3-8

Date Sampled

08/08/80

14

45

62

12

74

175

58
<0.05

2.610.4

<0.0001
<0.001
<0.05
<0.001
<0.05
<0.005

<0.05
0.70
<0.1
<0.05
<0.05

10/14/80

16
165
10
74
10
100
7.7
0.9

27

<0.05
0.18
<0.1
<0.05
<0.05
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Ba, Barium
Bi, Bismuth
Ca, Calcium
Cd, Cadmium
Co, Cobalt
Cr, Chromium
Cu, Copper
Fe, lron

Hg, Mercury
K, Potassium
Mg, Magnesium
Mn, Manganese
Mo, Molybdenum
Na, Sodium
Ni, Nickel

Pk, Lead

Pt, Platinum
Sb, Antimony
Se, Selenium
Si, Silicon

Sn, Tin

Sr, Strontium

Ti, Titanium

susi4/u

TABLE 3.2 -~ CONTINUED

Laboratory Parameters (1(3) {Cont!d)

Date Sampiled

08/08/80

0.08
<0.05
15
<0.01
<0.05
<0.05
<0.05

2.30
<0.1
1.8
2.7
0.05
<0.05
3.3
<0.05
<0.05
<0.05
<0.10
<0.1
4.6
<0.1
<0.05
0.14

10/14/80

<0.05
<0.05
23
<0.01
<0.05
<0.05
<0.05
0.35
<0.1

<0.05
<0.05

<0.05
<0.05
<0.05
<0.10
<0.1

<0.1
0.11
<0.05



TABLE 3.2 - CONTINUED

Date Sampled

08/08/80 10/14/80
Laboratory Parameters (M(3) (Cont'd)
W, Tungsten <1.0 <1.0
V, Vanadium <0.05 <0.05
Zn, Zinc <0.05 <0.05
Zr, Zirconium <0.05 <0.05

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

{(2) All values for free CO, determined from nomograph on p. 287 of
Standard Method, 14th &dition.

{(3) B8Samples 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 REW:
Water Temperature: 5.3°C LEW:

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

00+05
03+85

Suspended Sediment Discharge (Tons/Day): 827

susi4/u 3 -1

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

1 5:15 pm 00+15 33

2 00+35 36

-3 00+55 35

4 00+75 54

5 00+95 63

6 01+15 36

7 01+35 68

8 01+55 62

9 01+75 74

10 01+95 68

11 02+15 73

12 02+35 72

13 02+55 78

14 02+75 84

15 02495 67

16 03+15 32

17 03+35 53

18 6:45 pm 03+55 56

Average 61

Particle Distribution
% by Size
Size

(Microns) Sample: 4 Sample: 9 Sample: 14 Average
5 99.57 98.52 97.21 98.43
5-10 0.22 0.97 1.42 0.87
10-20 0.12 0.25 0.66 0.34
20-50 0.03 0.04 0.38 0.15
50 0.06 0.22 0.33 0.20



TABLE 3.4
R&M CONSULTANTS, INC.
SUSPENDED SEDIMENT ANALYSIS
SUSITNA RIVER AT VEE CANYON

Date: September 17, 1980 REw: 00+00
Water Temperature: 5.9°C LEW: 04+00
Instantaneous Discharge: 14,200 c.f.s.
Sample No. Time Station Sediment (mg/l.)
1 5:30 pm 00+30 167
2 00+50 170
3 00+70 174
4 00+90 185
5 01+10 196
6 01+30 425
7 01+50 325
8 01+70 331
9 01+90 218
10 02+10 201
11 02+30 513
12 02+50 169
13 02+70 436
14 02+90 418
15 03+10 591
16 03+30 322
17 03+50 342
18 03+70 163
19 6:35 pm 03+85 300
Average 297
Particle Distribution
% by Size
Size
(Microns) Sample: 3 Sample: & Sample: 13 Average
5 98.53 98.83 89.19 98.85
5-10 0.96 0.44 0.30 0.57
10-20 0.30 0.23 0.10 0.21
20-50 0.15 0.10 0.07 0.11
50 0.06 0.40 0.34 0.27

Suspended Sediment Discharge (Tons/Day): 11,345

susid/u 3 -12
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TABLE 3.5
R&V CONSULTANTS, INC.
SUSPENDED SEDIMENT ANALYSIS
SUSITNA RIVER AT VEE CANYON

Date: October 18, 1980 REW: 00+00
Water Temperature: 0.0°C LEW: 03+78
Instantanecus Discharge: 5,000 c.f.s.

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

12:30 pm 00+07
00+36
00+70
01+05
01+38

02+07
02+38
02+73
03+08
1:15 pm 03+39

2, OW~NOYUTWMN —

—_ -

6

6

4

4

| 4
01+74 6.
4

5

7

7

5

5.

~ ORArNOPRPWOOMNODO

Average

Particle Distribution
% by Size

Size

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

5 77.0 82.6 79.5
5-10 12.7 8.1 15.5
10-20 5.4 4.5 3.2
20-50 4.4 4.2 1.2

50 0.5 0.6 0.8
Suspended Sediment Discharge (Tons/Day): 77
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TABLE 3.6
R&M CONSULTANTS, INC.
SUSPENDED SEDIMENT ANALYSIS
SUSITNA RIVER AT GOLD CREEK

Date: October 16, 1980 REwW: 12+01
Water Temperature: 0.0°C LEW: 15+74
Instantaneous Discharge: 7,000 c.f.s.

Sample No. Time Station Sediment (mg/l.)
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 A 3 -14
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4 - 1981 WATER QUALITY DATA COLLECTION

4.1 - Description

The 1981 program was expanded to include a more detailed analysis
of wvariances 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 sampler. 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 51B 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
details.

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. Alkalinity is determined
from a well mixed composite of the three samples.
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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 alkalinity 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 alkalinity
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 PCB's, chlorinated
hydrocarbons and phenoxy acids (pesticides and herbicides) fall
below the minimum detection limits for ail 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 Gold Creek Event

1/13/81 1/14/81 Winter, under ice cover.

5/20/81 5/27/81 Breakup, majority of river is ice free.

6/18/81 6/17/81 Early summer, glacier runoff and
snowmelt.

- 6/30/81 Heavy rainstorm, peak of hydrograph.

6/30/81 7/1/81 After heavy rains, descending limb of
hydrograph.

8/2/81 - Heavy rain, rising limb of hydrograph.

8/3/81 8/2/81 Heavy rain, peak of hydrograph.

8/3/81 8/3/81 After heavy rains, descending limb of
hydrograph.

9/15/81 9/14/81 Late summer, low discharge.

10/7/81 10/8/81 Pre-freezeup.
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Results from these analyses are presented for Vee Canyon in
Tabtes 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 Consuitants is
reporting percent by size. Therefore, these wvalues 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 bedload samples on the
Susitna River at Sunshine and Gold Creek, on the Talkeetna River
near Talkeetna, and on the Chulitna River at the Chulithna gauging
station (near Talkeetna). 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.
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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 2% hours and the water
quality may have actually changed slightly during this
period, and,

C. Laboratory error.

A comparison was aiso made between depth-integrated samples
collected by R&V and by U.S5.G.S. Significant differences in
values were apparent for TOC and nitrogen. TOC data collected
by R&M are believed to be in error for this sample. Discussion
with U.S5.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.

s9/j ' 4 - 4



TABLE 4.1
R&M CONSULTANTS, INC.
1981 WATER QUALITY DATA - SUSITNA RIVER
AT VEE CANYON

NOTE: Dash indicates data not available

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

Field Parameters M
Dissolved Oxygen 10.7 10.4 m——— 11.6
Percent Saturation 84 83 ———— 99
pH, pH Units 7.2 6.6 7.8 7.7
Conductivity, umhos/cm @ 25°C 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 CaCO3 99 --—- 79 41
Settieable Solids, ml/I <0.1 <0.1 <0.1 <0.1
Discharge c.f.s. 1,800 9,810 11,600 13,7060
Laboratory Parameters (1X(3)

Ammonia Nitrogen <0.05 06.13 0.12 <0.05
Organic Nitrogen 0.85 0.34 0.63 0.39
Kjeldahl 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 <0.0
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 CaCO3 ——— ——— - -==-
Chemical Oxygen Demand 12 8 8 16
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TABLE 4.1 - CONTINUED

Laboratory Parameters (1) {Cont'd)

Chloride
Conductivity, umhos/cm @ 25°C
True Color, Color Units
Hardness, as CaC03(4)
Sulfate
Total Dissolved Solids
Total Suspended Solids
Turbidity, NTU
Uranium
Radioactivity, Gross Alpha, pCi/l
Total Organic Carbon
Total Inorganic Carbon
Organic Chemicals

Endrin

Lindane

Methoxychlor

Toxaphene

2, 4-D

2, 4, 5-TP Silvex
ICAP Scan

Ag, Silver

Al, Aluminum

As, Arsenic

Au, Gold

B, Boron

susi9/j

Date
1/13/81 5/20/81 6/18/81 6/30/81
18 4.5 5.0 5.0
10 15 5 20
121 40 49 59 .
16 4 8 7
149 100 170 9
0.6 93 340 130
0.35 25 66 29
<0.05 ———- -—-- -
10.3%0.6 - --—- -——--
23 40 11 23
106 48 46 598
<0.0002 ---- -——— <0.0002
<0.004 -—=- -——- <0.004
<0.1 -———- ———- <0.1
<0.005 -—-- ———- <0.005
<0.1 ———- ———— <0.1
<0.01 -—— - <0.01
<0.05 <0.05 <0.05 <0.05
<0.05 <(.05 <0.05 <0.05
<0.10 <0.10 <0.10 <0.10
<0.05 <0.05 <0.05 <0.05
<0.05 <0.05 <0.05 <0.05
4 -6



TABLE 4.1 - CONTINUED

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

Laboratory Parameters (1) {Cont'd)

Ba, Barium <0.05 <0.05 0.07 0.11
Bi, Bismuth <0.05 <0.05 <0.05 0.19
Ca, Calcium 36 13 18 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, lron <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, Siticon 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 4.7 - CONTINUED

Date
1/13/81 5/20/81 6/18/81 6/30/81
Laboratory Parameters (1)(3) {Cont'd)
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 CO, determined from nomograph on p. 297 of
Standard Method, l4th 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

NOTE: Dash indicates data not available.

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

Field Parameters 0
Dissolved Oxygen 11.8 12.6 12.3 12.6 13.2
Percent Saturation 104 107 107 110 102
pH, pH Units 7.1 7.0 7.2 7.7 7.5
Conductivity, umhos/cm @ 25°C 108 106 103 162 130
Temperature, °C 8.3 7.5 9.1 5.9 0.0
Free Carbon Dioxide () ' ---- -——- ---- 3.5 5.5
Alkalinity, as C':-'nCO3 ———— ———- -——- 62 57
Settleable Solids, mi/l 1.0 0.9 0.7 <<0.1 <0.1
Discharge c.f.s. 26,375 29,420 28,700 7,790 <4,500
Laboratory Parémeters (MG
Ammonia Nitrogen 6.27 0.09 0.11 <0.05 0.09
Organic 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
Ortho-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 CaCO 44 46 40 60 ===

3
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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

l.aboratory Parameters (D)
(continued)
Chemical Oxygen Demand 27 39 20 8 8
Chioride <1.0 <1.0 <1.0 6 16
Conductivity, umhos/cm @ 25°C ———— -—— ———— ———— -——-
True Color, Color Units 150 150 175 50 30
Hardness, as CaCO3(4) 51 51 51 72 78
Suifate 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 Alpha, pCi/l —me- ———- -——-- 5.0%2.5 -—=-
Total Organic Carbon 15 20 13 “=-— ----
Total Inorganic Carbon 54 56 49 60 ===
Organic Chemicals
Endrin . -—-- -——= m-—- <0.0002 ===
Lindane -———— n—— © m=-- <0.004 -—--
Methoxychior --—- - -—-- <0.1 —=—-
Toxaphene , ~m—= ———- ———— <0.005 -——--
2, 4-D -—-- ---- -=-- <0.1 ----
2, 4, 5-TP Silvex ” ---- -—-- -—-- <0.01 -—--
ICAP Scan
Ag, Silver <0.05 <0.05 <0.05 <0.05 <0.05
Al, Aluminum <0.05 <0.05 <0.05 <0.05 <0.05
As, Arsenic <0.10 <0.10 <0.10 <0.10 <$.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

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

Laboratory Parameters (D3
(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, lron 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
Mg, Magnesium 2.1 2.0 2.1 3.4 3.8
Mn, Manganese <0.05 <0.05 <0.05 <0.05 <0.05
Mo, Maolybdenum <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
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 (13

(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)
(2)

(33

(&)

Table values are mg/l unless noted otherwise.

All values for free CO, determined from nomograph on p. 297 of
Standard Method, 14th &dition.

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

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) (B)
Field Parameters (1)
Dissolved Oxygen 13.3 11.2 11.5 m——-
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 CaCD3 74 -=-- m——- 64
Settieable Solids, mi/l «<0.1 «<0.10 <0.10 <0.10
Discharge c.f.s. - 14,400 14,400 17,700
Laboratory Parameters (M)

Ammonia Nitrogen <0.05 <0.05 0.08 0.09
Organic Nitrogen 0.81 0.34 0.27 0.39
Kjeldah!l 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
Alkalinity, as CaCO3 ———- ———— ©ommm- ===
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TABLE 4.3 - CONTINUED

Laboratory Parameters ({3 {Cont'd)

Chemical Oxygen Demand
Chloride
Conductivity, umhos/cm @ 25°C
True Color, Color Units
Hardness, as CaC03(4)
Sulfate
Total Dissolved Solids
Total Suspended Solids
Turbidity, NTU
Uranium
Radioactivity, Gross Alpha, pCi/l
Total Organic Carbon
Total Inorganic Carbon
Organic Chemicals

Endrin

Lindane

Methoxychlor

Toxaphene

2, 4-D

2, 4, 5-TP Silvex
ICAP Scan

Ag, Silver

Al, Aluminum

As, Arsenic

Au, Gold

B, Boron

susi9/j 4

Date
1/14/81 5/27/81 5/27/81 6/17/81
(A) (B)
16 8 12 12
29 10 6 5
10 15 10 5
121 43 43 52
16 6 5 5
188 90 87 98
<1.0 56 49 120
0.30 15 19 31
<0.05 ———- -—— —---
2.0%0.4 ——-- -———- ————
39 15 25 41
90 41 44 45
<0.0002 ——-- -——- ———-
<0.004 -—— _—— ——--
<0.1 -—- - -
<0.005 ———- —a-- -m--
<0.1 —-- -—-- ———
<0.01 cmmm - —_———
<0.05 <0.05 <0.05 <0.05
<0.05 <0.05 <0.05 ——--
<0.1 <0.10 <0.10 <0.10
<0.05 <0.05 <0.05 <0.05
<0.05 <0.05 <0.05 <0.05
- 14
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Ba, Barium
Bi, Bismuth
Ca, Calcium
Cd, Cadmium
Co, Cobalt
Cr, Chromium
Cu, Copper
Fe, lron

Hg, Mercury
i, 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

susig/j

TABLE 4.3 - CONTINUED

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

Date
1/14/81 5/27/81 5/27/81 6/17/81
(A) (B)
0.05 0.07 0.05 0.06
0.07 <0.05 <0.05 <0.05
32 14 14 15
<0.01 <0.01 <0.01 <0.01
<0.05 <0.05 <0.05 <0.05
<0.05 <0.05 <0.05 <0.05
<0.05 <0.05 <0.05 <0.05
<0.05 0.07 <0.05 2.0
<0.1 <0.10 <0.10 <0.10
2.0 1.9 1.8 2.0
10 2.0 2.0 2.6
<0.05 <0.05 <0.05 <0.05
<0.05 <0.05 <0.05 <0.05
13 4.1 3.9 3.8
<0.05 <0.05 <0.05 <0.05
<0.05 <0.05 <0.05 <0.05
<0.05 <0.05 <0.05 <0.05
<0.10 <0.10 <0.10 <0.10
<0.10 <0.10 <0.10 <0.10
5.0 2.5 2.4 5.9
<0.10 <0.10 <0.10 <0.10
0.19 0.07 0.06 0.06
<0.05 <0.05 <0.05 0.11
4 - 15



TABLE 4.3 - CONTINUED

Date
1/14/81 5/27/81 5/27/81 6/17/81
(A) (8)
Laboratory Parameters (MG (Cont'd)

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 <(.05
Zr, Zirconium <0.05 <0.05 <0.05 <0.05

(1)
(2)

(3

(4)
€]
(B)

Table values are mg/l unless noted otherwise.

All values for free CO, determined from nomograph on p. 297 of

Standard Method, 14th edition.

Samples for all parameters except chemical oxygen demand, dissolved

and suspended solids, and turbidity were filtered.

Hardness calculated by R&M personnel.
Grab sampling method.

Depth ~ integrated sampling method.
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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 Parameters .
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 ) 8.6 3.3 ---- ——- 4.8 9.0
Alkalinity, as CaCO3 33 25 -—-- ——— 45 46
Settieable Solids, mi/I| 0.1 <0.1 <0.1 0.60 <0.1 «<0.1
Discharge c.f.s. 24,550 21,700 51,1060 46,000 12,600 6,300
Labaratory 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
Kjetidah! 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
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
Alkalinity, as CaCO -——- === 28 36 —-——- —-——-

3
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TABLE 4.4 - CONTINUED

(1)(3)

Labaratory Parameters

(continued)

Chemical Oxygen Demand
Chloride
Conductivity, umhos/cm @ 25°C
True Color, Color Units
Hardness, as CaCO3(4)
Sulfate
Total Dissolved Salids
Total Suspended Solids
Turbidity, NTU
Uranium
Radioactivity, Gross Alpha, pCi/l
Total Organic Carbon
Total Inorganic Carbon
Organic Chemicals

Endrin

Lindane

Methoxychlor

Toxaphene

2, 4-D

2, 4, 5-TP Silvex
ICAP Scan

Ag, Silver

Al, Aluminum‘

As, Arsenic

Au, Gold

B, Boron

susi9/j

Date Sampled

6/30/81 7/1/81 8/2/81 8/3/81 9/14/81 10/8/81
24 12 23 24 18 2
4 5 <1 <1 8 14
30 20 90 110 50 40
40 47 31 43 62 68
5.5 5.2 1.5 2.4 6.2 9.5
68 79 63 96 99 118
140 68 490 1255 57 7.7
29 18 64 86 14 1.2
= -—-- <0.05 <0.05 <0.05 <0.05
-—-- -——-- -——-- -—-- 5.5%2.5 ----
20 10 16 14 33 34
41 44 34 44 61 ———-
-———- <0.0002 ---- ———— <0.0002 -—--
---- <0.004 ——— “——- <0.004 -——=
-—-- <0.1 ---- ---- <0.1 ——--
-——- <0.005 -——— ——— <0.005 -————
———— <0.1 -———- ———— <0.1 -——-
-—— <0.01 -——- -——-- <0.01 -———-
<0.05 <0.05 <0.05 <0.05 <0.05 <0.05
<0.05 <0.05 <0.05 0.08 <0.05 <0.05
<0.10 <0.10 <0.10 <0.10 <0.10 <0.10
<0.05 <0.05 <0.05 <0.05 <0.05 <0.05
<0.05 <0.05 <0.05 <0.05 <0.05 <0.05
4 - 18



TABLE 4.4 - CONTINUED

Date Samplied

o

6/30/81 7/1/81 8/2/81 8/3/81 9/14/81 10/8/81
Laboratory Parameters (13
{continued)

Ba, Barium 0.09 0.10 0.09 0.1 0.1 <0.05
Bi, 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
Mn, Manganese <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Mo, Molybdenum <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Na, Sodium 3.8 4.3 2.8 3.4 6.2 7.4
Ni, 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 <@.10 <0.10
Se, 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

- 8n, 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

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

(1X(3)

Laboratbry Parameters

{(continued)

W, Tungsten <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
V, Vanadium <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Zn, Zinc <0.05 <0.05 <0.05 <0.05 <Q.05 <0.05
Zr, Zirconium ‘ <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

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

(2) All values for free CO, determined from nomograph on p. 297 of
Standard Method, 1l4th &dition.

{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: 53000 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 REW: 00+05
Water Temperature: §6.5°C LEW: 04+00
instantaneous Discharge: 9810 c.f.s.

Sample No. Time Station Sediment (mg/l.)
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 03400 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 Sampie: 8 Sampte: 11 Average
<10 97.42 97.77 97.78 97.66
10-20 1.74 1.69 1.54 1.66
20-50 0.72 0.46 0.47 0.55
50-100 0.10 0.08 0.19 0.12
>100 0.02 0.00 0.02 0.10

Suspended Sediment Discharge (Tons/Day): 3,483
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TABLE 4.7
R&M CONSULTANTS, INC,
SUSPENDED SEDIMENT ANALYSIS
SUSITNA RIVER AT VEE CANYON

Date: June 18, 1981 REW: 04+25
Water Temperature: 11.9°C LEW: 00+00
instantaneocus Discharge: 11,600 c.f.s.
Sample No. Time Station Sediment (mg/I.)
1 2:30 p.m. 00+50 300
2 00+75 310
3 01+00 310
4 01425 300
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 REW: 04+00
Water Temperature: 7.9°C LEW: 00+00
Instantaneous Discharge: 13,700 c.f.s.

Sampie No. Time Station Sediment (mg/li.)
1 6:00 p.m. 00+15 140
2 00+40 160
3 00+80 195
4 01+20 180
5 01+60 160
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) Sampie: 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 0.1 0.19
50-100 0.01 0.08 0.01 0.03
>100 0.02 0.01 0.03 .02

Suspended Sediment Discharge (Tons/Day): 6,339
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TABLE 4.9
R&M CONSULTANTS, INC.
SUSPENDED SEDIMENT ANALYSIS
SUSITNA RIVER AT VEE CANYON

Date: August 2, 1981 REW: 04+15
Water Temperature: 8.1°C LEW: 00+00
Instantaneous Discharge: 26,375 c.f.s.
Sample No. Time Station Sediment (mg/1.)
1 4:00 p.m. 00+15 600
2 00+40 710
3 00+80 205
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+80 830
Average 839
Particle Distribution
% by Size
Size
(Microns) Sample: 3 Sample: 6 Sample: 9 Average
<10 91.82 93.22 94.90 93.31
10-20 6.02 4.85 4.04 4,97
20-50 1.77 1.62 0.93 1.44
50-100 0.26 0.26 0.07 0.20
>100 0.13 0.05 0.06 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 REW: 04+15
Water Temperature: 8.1°C LEW: 00+00
Instantaneous Discharge: 29,420 c.f.s.
Sample No. Time Station Sediment (mg/l.)
1 8:00 a.m. Q0+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+60 880
Average 755
Particte Distribution
% by Size
Size
(Microns) Sample: 3 Sample: © Sample: 9 Average
<10 95.54 95.5%8 S4.54 95.22
10-20 3.39 3.35 3.64 3.46
20-50 0.92 0.9 1.42 1.08
50~-100 .08 0.08 0.29 0.15
0.08

>10 0.07 0.07 0.11
Suspended. Sediment Discharge (Tons/Day): 59,750
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TABLE 4.11

R&VI CONSULTANTS, INC.
SUSPENDED SEDIMENT ANALYSIS
SUSITNA RIVER AT VEE CANYON

Date: August 3, 1981
Water Temperature: 9.8°C
Instantanesus Discharge: 28,000 c.f.s.

Sample No. Time Station

2:30 p.m. 00+15
00+40
00+80
01+20
01+60
02+00
02+40
02+80
03+20

3:15 p.m. 03+60

QOO WN=

—

Particle Distribution

REW:

LEW:

04+15
00+00

Sediment (mg/l.)

730
545
590
510
720
670
550
595
570
675

Average 616

% by Size
Size
(Microns) Sample: 3 Sample: 6 Sample: 9 Average
<10 93.69 85.55 95.32 94,85
10-240 5.02 3.60 3.59 4.07
20-50 1.03 0.69 0.82 0.85
50-100 0.21 0.13 0.21 0.18
>100 0.05 0.03 0.06 0.05
Suspended Sediment Discharge (Tons/Day): 46,400
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TABLE 4.12
R&V CONSULTANTS, INC.
SUSPENDED SEDIMENT ANALYSIS
SUSITNA RIVER AT VEE CANYON

Date: September 15, 1981 REW: 04+10
Water Temperature: 5.9°C LEW: 00+00
Instantaneous Discharge: 7790 c.f.s.

Sampie No. Time Station Sediment (mg/l.)
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) Sample: 3 Sample: 6 Sample: 9 Average
<10 97.60 97.53 96.90 97.34
10-20 1.65 2.03 2.61 2.10
20-50 0.47 0.28 0.26 0.34
50-100 0.06 0.04 0.04 0.05
100-250 0.10 0.07 0.12 0.10
250-500 0.12 0.00 0.07 0.08
>500 0.00 0.00 .00 0.00

Suspended Sediment Discharge (Tons/Day): 385
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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
Instantaneocus Discharge: NA

Sample No. Time Station Sediment (mg/l1.)
4 1500 Left Bank 4.1
5 1515 Center 10.6
6 1535 Right Bank 10.4
Average 8.4
Particle Distribution
% by Size
Size
{(Microns) Sample: 4 Sampie: Sample: Average
<10 80.0 80.0
10-20 7.5 7.5
20-50 9.2 9.2
50-100 2.5 2.5
>100 0.8 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. 00490 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.%4 97.29 97.94 97.72
10-20 1.862 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 4.15
R&M CONSULTANTS, INC.
SUSPENDED SEDIMENT ANALYSIS
SUSITNA RIVER AT GOLD CREEK

Suspended Sediment Discharge (Tons/Day): 7,190

susig/j 4 - 31

Date: June 17, 1981 REW: 04+13
Water Temperature: 12.8°C LEw: 00+00
Instantaneous Discharge: 17,700 c.f.s.
Sampie No. Time Station Sediment (mg/l.)
1 4:30 p.m. 00+50 160
2 00+78 180
3 01+06 150
4 01+34 150
5 01+62 180
6 01+90 160
7 02+18 150
8 02+46 150
9 02+74 140
10 03+02 150
11 03+30 130
12 5:10 p.m. 03+58 110
Average 151
Particle Distribution
% by Size
Size
(Microns) Sample: 4 Sample: 8 Sample: 11 Average
<10 98.24 98.32 97.76 98.11
10-20 1.64 1.25 2.15 - 1.68
20-50 0.06 0.30 0.06 0.14
50-100 0.06 0.10 0.03 0.06
>100 0.00 ‘ 0.03 0.00 0.01



Date: June 30, 1981 REW:
Water Temperature: 7.3°C LEW:

TABLE 4.16
R&M CONSULTANTS, INC.
SUSPENDED SEDIMENT ANALYSIS
SUSITNA RIVER AT GOLD CREEK

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

04+14
00+00

Sediment (mg/l.)

230
190
190
210
180
160
150
160
150

Average 180

Sample No. Time Station

1 8:00 a.m. 00+84

2 01+26

3 01+68

4 02+10

5 02+52

6 02+94

7 03+36

8 03+78

9 10:00 a.m. 04+20

Particle Distribution
% by Size
Size
(Microns) Sample: 2 Sample: 5 Sample:

<10 97.85 96.28 95.64
10-20 1.97 3.34 3.85
20-50 0.16 0.36 0.48
50-100 0.01 0.01 -0.01
100-250 0.01 0.01 0.01
250-500 0 0 0.01
>500 0 0 0

‘Suspended Sediment Discharge (Tons/Day): 12,060
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TABLE 4.17
R&M CONSULTANTS, INC.
SUSPENDED SEDIMENT ANALYSIS
SUSITNA RIVER AT GOLD CREEK

Date: July 1, 1981 REW:

Water Temperature: 8.6°C LEW:

Instantanecus Discharge: 21,900 c.f.s

Sample No. Time Station

03+90
00+00

Sediment (mg/I.)

1:00 a.m. 00+40
00+70
01+00
01+30
01+60
01+90
02+20
02+50
02+80
03+10

1:45 a.m. {3+40

S QUUWoO~SMOULE W =

—) -

100
100
100
110
100
110
105
110

94

99

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 RIVER AT GOLD CREEK

Date: August 2, 1981 REW: 04+20
Water Temperature: 9.2°C LEW: 00+00
Instantaneous Discharge: 51,000 c.f.s.

Sample No. _ Time Station Sediment (mg/I.)
1 12:00 noon 01+12 260
2 01+40 250
3 01+68 380
4 01+96 270
5 02+24 300
6 02+80 450
7 03+08 750
8 03+36 640
S 03+92 450

10 1:00 p.m. 04+20 450

Average 420

Particle Distribution

% by Size

Size

(Microns) Sample: 2 Samplie: 5 Sample: 8 Average
<10 98.39 97.56 97.90 97.95
10-20 1.08 1.63 1.60 1.44
20-50 0.34 0.55 0.29 0.39
50-100 0.05 0.04 0.01 0.03
100-250 0.12 0.15 0.16 0.14
250-500 0.01 0.05 0.03 0.03
>500 0.01 0.02 0.0 0.01

Suspended Sediment Discharge (Tons/Day): 57,8600
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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

REW:
LEW:

04+20
00+00

Sediment (mg/l.)

850
120
300
850
770
875
780
720
560
600

0

Average 810

Instantaneous Discharge: 46,000 c.f.s.
Sample No. Time Station
1 12:40 p.m. 01+12
2 01+40
3 01+68
4 01+96
5 02+24
6 02+80
7 03+08
8 03+36
9 03+92
10 1:15 p.m. 04+20
Particle Distribution
% by Size
Size
(Microns) Sample: 2 Sample: 5 Sample: 8
<10 97.90 97.05 97.59
10-20 1.52 1.93 0.64
20-50 0.4 0.61 0.58
50-100 0.04 0.19 0.04
100-250 0.12 0.17 0.10
250~500 0.12 0.04 0.04
>500 0.00 0.01 0.01
Suspended Sediment Discharge (Tons/Day): 100,000

susi9/j
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97.51
1.36
0.53
0.09
0.13
0.03
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TABLE 4.20

R&M CONSULTANTS, INC.
SUSPENDED SEDIMENT ANALYSIS
SUSITNA RIVER AT GOLD CREEK

Date: September 14, 1981

Water Temperature:

6.8°C

Instantaneous Discharge: 12,600 c.f.s.

REW:

LEW:

03+78
00+00

Sample No. Time Station Sediment (mg/l.)
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 0.1
Suspended Sediment Discharge (Tons/Day): 2,340

susi9/j
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TABLE 4.21
R&M CONSULTANTS, INC.

AND U.S. GEOLOGICAL SURVEY

1981 BEDLOAD TRANSPORT DATA

1

Sampling Site Bedload Transport Discharge
U.S.G.S. Gauge Date Tons/Day c.f.s.
Gold Creek July 22 2180 37,200
Chulitna? July 22 3450 31,900
Talkeetna July 21 1940 16,800
Sunshine July 22 3520 89,000
Gold Creek August 26 380 25,900
Chulitna August 25 5000 22,500
Talkeetna August 25 800 9,800
Sunshine August 26 4520 61,900
Gold Creek September 28 1 8,540
Chulitna September 29 3820 6,000
Talkeetna September 29 30 2,910
Sunshine September 30 400 19,100
1. Provisiocnal data only.

2. Bedload sample obtained downstream of gauging station.

susi9/j
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TABLE 4.22

SEDIMENT DISCHARGE, SUSITNA RIVER AT GOLD CREEK

Suspended Sediment

Streamflow Terrpaetr?gture Concentration Discharge

Date (c.f.s.) (°C) (mg/1) (tons/day)
10/16/80 7,000 0.0 7.8 147
1/14/81 NA' 0.3 8.4 NA
5/27/81 14,400 10.5 85 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‘ = Not available.
s9/j 4 - 38
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TABLE 4.23

SEDIMENT DISCHARGE, SUSITNA RIVER AT VEE CANYON

Suspendad Sediment

Water
Streamflow Temperature Concentration

Date (c.f.5.) (°C) (mg/l)
9/5/80 5,040 5.3 61
9/17/80 14,200 5.9 297
10/18/80 5,000 0.0 5.7
1/13/81 5,000 0.1 0.9
5/20/81 9,800 6.5 132
6/18/81 11,600 11.9 316
6/30/81 13,700 7.9 172
8/2/81 26,375 8.1 839
8/3/81 29,420 8.1 755
8/3/81 28,000 9.8 616
9/15/81 7,800 5.9 47

s9/j 4 - 39

Discharge

(tons/day)
827

11,345
77

12
3,483
9,860
6,339
59,526
59,750
46,400
985
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5 - SUMMARIES OF U.5.G.S5. 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.S5.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 streamfiow 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 vyear to
year at any given station.

The R&M Field Data Index, revised in July 1981, identifies data
that have been ccollected by the U.5.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.
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TABLE 5.1

WATER QUALITY DATA SUMMARY
SUSITNA RIVER

Agency: U.5. Geological Survey

Station: HR. DENALI - 1957-1981
Elevation: 2440 FT.

Sumnier‘/Winter

Number

Obser-

Maximum Minimum Mean vations

Field Parameters (1
Dissclved Oxygen - - = -

Percent Saturation - - - -
pH, pH Units : 7.8/7.6 7.1/7.1 7.5/7.4 15/4
Conductivity, umhos/cm @ 25°C 205/467 121/194 157/349 18/4
Temperature, °C 10.5/- 0.5/- 5.5/- 50/~
Free Carbon Dioxide 5.8/25 1.5/4.5 3.2/10/8 11/4
Alkalinity, as CaCO,4 68/161 42/57 54/116 11/4

Settleable Solids, mi/| - = - -

4D

Laboratory Parameters

Ammonia Nitrogen - - - -
Organic Nitrogen - - - -
Kjeldahl Nitrogen - - - -
Nitrate Nitrogen .09/- .00/- “.05/- 15/-
Nitrite Nitrogen - - - -
Total Nitrogen - - - -
Ortho-Phosphate - - o - . -
Total Phosphorus - - - -
Alkalinity, as CaC:O3 - - - -
Chemical Oxygen Demand - - - -

Chloride 11.0/30.0 2.0/3.8 4.8/19.0 11/4

5.2
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TABLE 5.1 CONTINUED

Summer/Winter

Numbe
Obser-
MaXximum Minimum Mean vation:
Laboratory Parameters D ‘
(continued)
Conductivity, umhos/cm @ 25°C - - - -
True Color, Color Units - - - -
Hardness, as CaCO3 87/181 50/84 64/139 11/4
Sulfate 23/39 9/31 15/36 11/4
Total Dissolved Solids 120/270 72/109 91/204 11/4
Total Suspended Solids - 5690/ - 5/- 1004/ - 58/-
Turbidity, NTU 350/~ 20/- 176/~ 8/-
Uranium - - - -
Radioactivity, Gross Alpha, pCi/I - - - -
Total Organic Carbon - - - -
Total Inorganic Carbon - - - -
Organic Chemicals
Endrin - - . - -
Lindane - - - -
Methoxychlor - ) - - -
Toxaphene - - - -
2, 4-D - - - -
2, 4, 5-TP Silvex - - - -
{CAP Scan ,
Ag, Silver - - ' - -
Al, Aluminum - - - -
As, Arsenic - - - -
Au, Gold - - - -
B, Boron ' - - - -
Ba, Barium - ) - - -
Bi, Bismuth - ) - - -
Ca, Calcium 29/51 17/23 21/40 11/4
Cd, Cadmium - - - -
Co, Cobalt - ( - - -

Cr, Chromium - - - -

Cu, Copper - - : - -
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TABLE 5.7 CONTINUED

Summer/Winter

Number
Obser-
Maximum Minimum Mean vations
Laboratory Parameters N
{continued)
Fe, lron 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 - - - -
sSn, Tin - ~ T -
Sr, Strontium - - - -
Ti, Titanium . - - - -
W, Tungsten - - - -

V, Vanadium - - - -
Zn, Zinc - - - -

Zr, Zirconium : - - - -

{1) Table values are mg/l unless noted otherwise.
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TABLE 5.2

WATER QUALITY DATA SUMMARY
SUSITNA RIVER

Agency: U.S5. Geological Survey
Station:  VEE CANYON 1962 - 1981
Elevation: 1900 FT.

Summer Values Only

Numbe
Obser-
Maximum Minimum Mean vation:
Field Parameters (1
Dissoived Oxygen - - - -
Percent Saturation - - - -
pH, pH Units 8.1 7.2 7.7 10
Conductivity, umhos/cm @ 25°C 168 91 150 o 25
Temperature, °C 13.0 1.0 7.7 38
Free Carbon Dioxide , 6.8 o7 ’ 2.6 10
Alkalinity, as CaCO3 59 39 51 10
" Settleable Solids, ml/| - - - -
Laboratory Parameters )
Ammonia Nitrogen - - - -
Organic Nitrogen . - - - -

Kjeldahl Nitrogen - - - -
Nitrate Nitrogen 0.88 0.0 .20 10
Nitrite Nitrogen - : - - -
Total Nitrogen - - - -
Ortho-Phosphate - - - -
Total Phosphorus - - - -
Alkalinity, as CaCO3 - - - -
Chemical Oxygen Demand - - - -

Chloride v 9.2 2.1 5.5 10
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TABLE 5.2 CONTINUED

Summer Values Only -
Number
Obser-
Maximum Minimum Mean vations =
Laboratory Parameters (1
{continued) -
Conductivity, umhos/cm @ 25°C - - - -
True Color, Color Units 40 5 14 9 -
Hardness, as CaCO3 C 76 42 62 10
Sulfate 18 . 7.5 14 10 -
Total Dissolved Solids 110 66 a0 _ 10 ‘o
Total Suspénded Solids 2790 . 34 773 38
Turbidity, NTU - - - - -
Uranium - - - - -
Radioactivity, Gross Alpha, pCi/} - - - - -
Total Organic Carbon - - - - =
Total lnorganic Carbon - - - -
Organic Chemicals ., ' -
Endrin - - , - -
Lindane - - - - P
Methoxychlor - : - - -
Toxaphene - - - -
2, 4-D » - - _ ) -
2, 4, 5-TP Silvex - - - -
ICAP Scan _ e
Ag, Silver - - - -
Al, Aluminum - - - -
As, Arsenic - - - - -
Au, Gold - - - -
B, Boron - - - - =
Ba, Barium - ) - - -
Bi, Bismuth - - - -
Ca, Calcium | 27 14 21 10 -
Cd, Cadmium - - - -
Co, Cobait - - - - e
Cr, Chromium- - - - - '
Cu, Copper - - - -

5.6
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TABLE 5.2 CONTINUED

Summer Values Only

Numbe
Obser-
Maximum Minimum Mean vations

(1)

Laboratory Parameters

(continued)

Fe, lron A 12.0 .05 2.9 10
Hg, Mercury - - -
K, Potassium - 7.3 1.4 3.4 10
Mg, Magnesium w 4.4 . 1.1 2.7 -I'O
Mn, Manganese .23 0 ’ 12 2
Mo, Molybdenum - - - -
Na, Sodium 6.3 2.1 3.9 10
Ni, Nickel ' ‘ - - : o )
Pb, Lead - : - - _
Pt, Platinum - - - -
Sh, Antimony . - - - -
Se, Selenium - - - -
Si, Silicon - ' - . - : _
Sn, Tin - - - -
Sr, Strontium - - : - -
Ti, Titanium ' - - - -
W, Tungsten - - - -
V, Vanadium - - - -
Zn, Zinc - - - "

Zr, Zirconium - - - -

{1y Table values are mg/l 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 js abbreviated HD

Summer/Wintef'/B reak-Up

Number
Obser-
Maximum Minimum Mean vations
Field Parameters 4
Dissolved Oxygen 12.6/13.8/10.4 8.7/10.7/10.4 11.5/12.6/10.4 é/3/1
Percent Saturation 110/104/83 82/84/83 99/97/83 8/3/1
pH, pH Units 7.9/7.6/6.6 7.0/7.2/6.6 7.5/7.4/6.6 107371
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 (%) 4.5/20.0/- 1.7/5.5/- 3.0/10.3/~ 7/3/0
Atkalinity, as CaCO4 81/187/- 41/57/ - 61/111/- 7/3/0
Settleable Solids, ml/] 1.0/ND/ND ND/ND/ND 0.27/ND/ND 10/3/1
Laboratory Parameters (O
Ammonia Nitrogen 0.27/0.26/0.13  ND/ND/0.13 0.11/0.12/0.13 9/3/1
Organic Nitrogen 0.63/0.85/0.34 ND/0.08/0.34 0.44/0.40/0.34 9/3/1
Kjeldah!l Nitrogen 0.79/0.85/0.47 0.26/0.17/0.47 0.50/0.52/0.47 9/3/1
Nitrate Nitrogen 0.18/ND/ND NO/ND/ND 0.07/ND/ND 10/3/1
Nitrite Nitrogen ND ND - ND 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
Ortho-Phosphate 0.49/0.02/ND ND/ND/ND 0.06/0.01/ND 10/3/1
Totali Phosphorus 0.49/0.07/MD ND/ND/ND 0.08/0.02/ND 10/3/1
Alkalinity, as CaCO, 60/66/- 40/66/ - 48/66/- 4/1/0
Chemical Oxygen Demand 39/12/8 8/6/8 20/9/8 8/3/1
Chioride 11/18/4.5 ND/16/4.5 4,7/17/4.5 10/3/1

s
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(1(3)

Laboratory Parameters

{continued)

Conductivity, umhos/cm @ 25°C
True Color, Color Units
Hardness, as CaCO3
Sulfate
Total Dissolved Solids-
Total Suspended Saolids
Turbidity, NTU
Uranium
Radioactivity, Gross Alpha, pCi/l
Total Organic Carbon
Total tnorganic Carbon
Organic Chemicals

Endrin

Lindane

Methoxychior

Toxaphene

2, 4-D

2, 4, 5-TP Silvex
tCAP Scan

Ag, Silver

Al, Aluminum

As, Arsenic

Au, Gold

B, Boron

Ba, Barium

Bi, Bismuth

Ca, Calcium

Cd, Cadmium

Co, Cobalt

Cr, Chromium

Cu, Coppef'

TABLE 5.3 CONTINUED
Summer/Winter/Break-Up

5.9

Numbe

Obser
Maximum Minimum Mean vation
175/30/15 5/10/15 72/70/15 9/3/1
76/121/37 51/78/37 58/96/37 10/3/1
. 9/16/4 - 2/11/4 6/13/4 10/3/1
170/149/100 38/115/100 98/136/100 10/3/1
1150/14/93 25/0.6/93 398/7.6/93 10/3/1
120/2.5/25 8.7/0.35/25 68/1.6/25 10/3/1
ND ND ND 5/2/0

- - 11.6+0.6/10.3+0.6  1/1/0
23/23/40 11/23/40 16/23/40 5/1/1
60/106/46 46/21/46 54/64/46 6/2/1
ND ND ND 3/1/0

ND ND ND 3/1/0

ND ND ND 3/1/0

ND ND ND 3/1/0

" ND ND ND 3/1/0

ND ND ND 3/1/0

ND ND ND 10/3/1
2.2/0.18/ND ND/ND/ND 0.41/0.06/ND 10/3/1
ND ND ND 10/3/1

ND ND ND 10/3/1

ND ND ND 10/3/1
0.12/ND/ND ND/ND/ND 0.07/ND/ND 10/3/1
0.19/4D/ND ND/ND/ND 0.02/ND/ND 10/3/1
23/36/13 13/25/13 18/30/13 10/3/1
ND ND ND 10/3/1

ND ND ND 10/3/1

ND ND ND 10/3/1

ND ND ND 10/3/1
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l.aboratory Parameters

{continued)

Fe, iron

Hg, Mercury
K, Potassium
Mg, Magnesium
Mr, 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

(1)(3)

TABLE 5.3 CONTINUED

Summer/Winter/Break-Up

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

(2) All values for free CO, determined from nomograph on p. 297 of
Standard Method, 1l4th edition.

(3) Samples for all parameters except chemical oxygen demand, dissolved

and suspended solids, and turbidity were filtereds

{4) Hardness calculated by R&M personnel.

5.10

Number

Obser-

Maximum Minimum Mean vations
4.0/0.37/0.08 - ND/ND/0.08 0.97/0.12/.08 10/3/1
ND ND ND 10/3/1
5.0/9.0/1.6 ND/ND/1.6 2.1/3.7/1.6 10/3/1
- 3.4/7.6/1.7 ND/ND/1.7 1.5/3.8/1.7 10/3/1
ND ND ND 10/3/1
D ND ND 10/3/1
5.1/7.2/2.0 2.4/6.3/2.0 3.4/6.7/2.0 10/3/1
ND ND ND 10/3/1
ND ND ND 10/3/1
ND ND ND 10/3/1
ND ND ND 10/3/1
ND ND ND 10/3/1
6.9/5.0/1.7 2.0/3.7/1.7 3.5/4.3/1.7 10/3/1
ND ND ND 10/3/1
0.08/0.13/ND ND/0.06/ND 0.05/0.10/ND 10/3/1
0.24/ND/ND ND/ND/ND 0.05/ND/ND 10/3/1

ND/0.4/ND ND/ND/ND ND/0.13/HD 9/3/1

ND ND ~ ND 10/3/1
0.07/ND/ND ND/ND/ND 0.01/ND/ND 10/3/1
ND ND ND 10/3/1
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TABLE 5.4

WATER QUALITY DATA SUMMARY
SUSITNA RIVER

Agency: U.S. Geological Survey

Station: GOLD CREEK 1949 - 1981
Elevation: 676.5 FT.

Summer/Winter/Break-Up

-

F

Chioride

Numbe
Obser-
Maximum Minimum Mean vation:
Field Parameters M
Dissolved Oxygen 13.3/14.4/- 9.5/11.0/- 11.7/12.7/- 5/2/90
Percent Saturation 106/102/- 83/77/- 98/90/ - 5/2/0 .
pH, pH Units 8.0/8.1/8.0 6.6/7.0/6.5 7.3/7.4/7.1 34/23/9
Conducﬁvity, umhos/cm @ 25°C  227/300/280 90/164/82 161/248/121 63/27/7
Temperature, °C -14.0/0.5/8.0 1.0/0.0/1.0 8.6/0.5/3.4 22/5/7
Free Carbon Dioxide 20/16/24 1.1/1.2/5.6 5.6/6.3/8.0 61/22/5
Alkalinity, as CaCO4 87/88/80 30/49/29 52/70/48 66/23/3
Settleable Solids, mi/I - - - -
Laboratory Parameters (‘1)
Ammonia Nitrogen .33/.08/- .01/.03/- .13/.06/- 4/3/-
Organic Nitrogen .39/.44/- .10/.27/- .27/.36/- 4/3/-
Kjeldahl Nitrogen - - - -
Nitrate Nitrogen .36/.32/.29 .02/.05/.05 .13/.14/ .17 60/22/3
Nitrite Nitrogen .03/.01/-. .02/0/- .02/0/- 2/3/-
Total Nitrogen .58/.66/- .25/.51/- .47/.57/- 4/3/-
Ortho-Phosphate .03/.03/- 0/.01/- .01/.02/~ 9/2/1
Total Phosphorus .04/.03/- 0/.03/- .02/.03/- 5/2/1
Alkalinity, as CaCO, - - - _
Chemical Oxygen Demand - - - -
15/35/4.5 1.4/9/1.8 5.5/22/3.2 62/25/4
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(1)

Laboratory Parameters

{continued)

Conductivity, umhos/cm @ 25°C
True Color, Color Units
Hardness, as CaCO3
Sulfate
TFotal Dissolved Solids
Total Suspended Solids
Turbidity, NTU
Uranium
Radioactivity, Gross Alpha, pCi/l
Total Organic Carbon
Total Inorganic Carbon
Organic Chemicais

Endrin

Lindane

Methoxychlor

Toxaphene

2, 4-D

2, 4, 5-TP Silvex
ICAP Scan

Ag, Silver »

Al, Aluminum

As, Arsenic

Au, Goid -

B, Boraon

Ba, Barium

Bi, Bismuth

Ca, Calcium

Cd, Cadmium

Cao, Cobalt

Cr, Chromium

Cu, Copper

TABLE 5.4 CONTINUED

Summer/Winter/Break-Up

Number
Obser-
Maximum Minimum Mean vations
20/5/50 0/0/10 8/3.5/28 52/20/6
107/114/113 35/60/32 61/97/60 60/24/3
28/38/27 - 1/13/5.5 17/21/16 65/22/2
134/167/70 51/102/48 93/149/55 61/26/4
2620/76/1330 7/1/120 805/18/652 63/8/11
50/-/- 2.7/=/- 20/~/- 3/1/1
- - 5.5/5/1.8 1/1/1
0/-/- 0/-/- 0/=/- 2/-/~
0/-/- 0/-/- 0/-/- 2/-/-
37/11/- 37/24/- 19/30/- 60/26/-
0/-/- 0/-/- 0/-/- 2/-/-
0/-/- 0/-/- 0/-/- 2/-/-
.01/-/- 0/-/- .005/-/- 2/-/-
.005/-/- .004/-/- .004/-/~ 2/-/-
5.12

=
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TABLE 5.4 CONTINUED
Summer/Winter/Break-Up

Numbe
Obser-~
Maximum Minimum Mean vations
Laboratory Parameters M
(continued)
Fe, Iron .46/.03/- 0/0/- .16/.01/- 30/21/0
Hg, Mercury .002/-/- o/-/- .001/-/- 2/-/-

" K, Potassium 3.4/5.0/1.7 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/-/- 2/=/-
Zr, Zirconium - - - -

(1) Table values are mg/l unless noted otherwise.
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TABLE 5.5
WATER QUALITY DATA SUMMARY
SUSITNA RIVER

Agency: R&M CONSULTANTS, INC.

Station: GOLD CREEK 1980 - 1981

Elevation: 676.5 FT. '
NOTE: Not Detectable is abbreviated_ ND

Summer/Winter/Break-Up

Number
Obser-
Maximum Minimum Mean vations
Field Parameters M
Dissolved Oxygen 13.4/14,1/11.5 8.6/13.3/11.2 12.3/13.8/11.4 6/3/2
Percent Saturation 116/101/102 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 (&) 36/23/- 2.1/3.2/0 17/13/- 5/3/-
Alkalinity, as CaCO, 64/144/- 25/46/ - 44/88/- 5/3/-
Settleable Solids, mi/l 0.6/ND/ND ND/ND/ND 0.1/ND/ND 7/3/2
Laboratory Parameters (1))
Ammonia Nitregen 0.09/0.52/0,08 ND/ND/ND .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
Kjeldahl Nitrogen 0.74/0.99/ND 0.47/0.66/ND 0.59/0.82/0.34 6/3/2
Nitrate Nitrogen 0.32/0.18/ND ND/ND/ND 0.15/.06/4D 7/3/2
Nitrite Nitrogen ND/ND/HD ND/ND/HD ND/ND/MND 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/ND ND/ND/ND 0.01/0.01/HD 7/3/2
Total Phosphorus 0.34/ND/0.08 ND/ND/ND 0.08/ND/0.04 7/3/2
Alkalinity, as CaCO3 - - - -
Chemical Oxygen Demand 24/16/11.9 12/2/7.9 18/9/10 7/3/2
Chioride 14/29/10 ND/14/6 5/20/8 7/3/2
5.14
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(1)(3)

Laboratory Parameters

(continued)

Conductivity, umhos/cm @ 25°C
True Color, Color Units
Hardness, as CaC03
Sulfate
Total Dissolved Soiids
Total Suspended Solids
Turbidity, NTU
Uranium
Radioactivity, Gross Alpha, pCi/l
Total Organic Carbon
Total Inorganic Carbon
Organic Chemicals

Endrin

Lindane

Methoxychlor

Toxaphene

2, 4-D

2, 4, 5-TP Silvex
ICAP Scan

Ag, Silver

Al, Aluminum

As, Arsenic

Au, Gold

B, Boron

Ba, Barium

Bi, Bismuth

Ca, Calcium

Cd, Cadmium

Co, Cobalt

Cr, Chromium

Cu, Copper

TABLE 5.5 CONTINUED

Summer/Winter/Break-Up

Numbe

Obser-

Maximum Minimum Mean vations:
110/40/15 5/10/10 50/20/13 7/3/2
62/121/43 31/68/43 - 48/88/43 7/3/2
12/16/6 1.5/9.5/5 5.4/11.8/6 7/3/2
99/188/90 63/100/87 82/135/89 7/3/2
1255/7.7/56 57/ND/49 329/5/53 7/3/2
86/1.2/19 14/0.3/15 43/0.8/17 7/3/2
ND ND " ND 4/2/0
-/2.6/- -/2.0/- -/2.3/- - 0/2/0
41/39/25 10/27/15 20/33/20 5/2/2
61/90/44 34/90/41 45/90/43 6/1/2
ND ND ND "3/1/0
ND ND ND 3/1/0
ND ND ND 3/1/0
ND ND ND 3/1/0
ND ND ND 3/1/0
ND ND ND 3/1/0
ND ND ND 7/3/2
0.70/0.18/MD ND/ND/ND 0.13/0.06/ND 6/3/2
~ ND ND ND 7/3/2
ND ND ND 7/3/2
ND ND ND 7/3/2
0.11/0.05/0.07 0.06/ND/0.05 0.09/0.02/0.06  7/3/2
0.19/0.07/ND ND/ND/ND 0.03/0.02/ND 7/3/2
20/32/14 10/22/14 14/26/14 7/3/2
ND ND ND 7/3/2
ND ND ND 7/3/2
ND ND ND 7/3/2
ND ND ND 7/3/2

5.15



susi6/t3

Laboratory Parameters

{continued)

Fe, lron

Hg, Mercury
K, Potassium
Mg, Magnesium
Mn, Manganese
Mo, Molybdenum
Na, Sodium

Ni, Nickel

Pb, Lead

Pt, Platinum
Sbh, Antimony
Se, Selenium
Si, Silicon

sn, Tin

Sr, Strontium
Ti, Titanium
W, Tungsten
V, Vanadium
Zn, Zinc

Zr, Zirconium

(1(3)

TABLE 5.5 CONTINUED
Summer/Winter/Break-Up
Number
Obser-
Maximum Minimum Mean vations
2.3/0.35/0.07 ND/ND/0.05 0.67/0.12/.06 7/3/2
ND ND ND 7/3/2
2.0/2.4/1.9 1.3/2.0/1.8 1.7/2.2/1.9 7/2/2
2.9/10.0/2.0 1.4/3.2/2.0 2.3/5.6/2.0 7/3/2
ND ND ND 7/3/2
ND ND ND 7/3/2
6.2/13.0/4.1 2.8/7.4/3.9 3.9/9.6/4.00 7/3/2
ND ND ND 7/3/2
ND ND ND 7/3/2
ND ND ND 7/3/2
HD ND ND 7/3/2
D ND ND 7/3/2
5.9/5.0/2.5 2.6/3.9/2.4 3.5/4.4/2.5 7/3/2
ND ND ND 7/3/2
0.09/0.19/0.07 &®D/0.10/.06 0.05/0.13/0.07 7/3/2
0.14/ND/ND ND/ND/ND 0.04/ND/ND 7/3/2
WD ND ND 7/3/2
ND ND ND 7/3/2
ND ND ND 7/3/2
ND ND ND 7/3/2

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

(2) All values for free €O, 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

U.S. Geological Survey

Agency:
Station: SUNSHINE - 1971-1977
Elevation: 270 FT.
Summer/Winter
Numbe
Obser
Maximum Minimum Mean vation
Fileld Parameters (0
Dissolved Oxygen 12.8/13 10.6/13 11.8/13 3/1
Percent Saturation’ - - -/90 0/1.
pH, pH Units 7.6/7.2 7.1/7.2 7.4/7.2 3/1
Conductivity, umhas/cm @ 25°C 170/242 100/230 130/236 5/2
Temperature, °C 12/0 3.8/0 8.1/0 5/1
Free Carbon Dioxide 3.9/0 2.1/0 $ 3.1/0 3/0
Alkalinity, as CaCO, 43/7_1 25/63 37/67 3/2
Settieable Solids, ml/I - - - -
Laboratory Parameters &9
Ammonia Nitrogen .28/ .05 .09/.03 .18/.04 2/2
Organic Nitrogen .77/ .42 .24/.18 .5/.3 2/2
Kjeldahl Nitrogen = - - -
Nitrate Nitrogen - - - -
Nitrite Nitrogen - - - -
Total Nitrogen 2.3/.7 .7/.4 1/.25 2/2
Ortho-Phosphate d12/.12 0/.12 _ .06/.12 3/1
Total Phosphorus .14/.01 .07/.01 .07/.01 2/2
Alkalinity, as CaCO3 - = - -
Chemical Oxygen Demand - - - -
Chioride 7.3/21 2.2/17 4.2/19 5/2
5.17
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Laboratory Parameters

{continued)

Conductivity, umhos/cm @ 25°C
True Color, Color Units
Hardness, as CaCO
Sulfate

Total Dissolved Solids
Total Suspended Sofids
Furbidity, NTU
Uranium

3

Radioactivity, Gross Alpha, pCi/l
Total Organic Carbon
Total Inorganic Carbon
Organic Chemicals

Endrin

Lindane

Methoxychior

Toxaphene

2, 4-D

2, 4, 5-TP Silvex
{CAP Scan

Ag, Silver

Al, Aiuminum

As, Arsenic

Au, Goid

B, Boron

Ba, Barium

Bi, Bismuth

Ca, Calcium

Cd, Cadmium

Co, Cobalt

Cr, Chromium

Cu, Copper

TABLE 5.6 CONTINUED

Summer/Winter

Number

Obser-

Maximum Minimum Mean vations
100/0 8/0 44/0 3/1
72/91 37/89 52/90 5/2
13/18 3/17 9/17 5/2
250/1.3 200/1.3 225/1.3 2/1
0/0 0/0 0/0 2/1
.003/.001 .002/.001 .002/.001 2/1
.07/.04 0/.04 .04/.04 2/1
23/29 12/29 17/29 5/2
0/0 0/0 0/0 2/1
0/0 0/0 0/0 2/1
.01/.01 0/.01 .005/.01 2/1
.004/.004 .002/.004- .003/.004 2/1

5.18

[

v

i)



susiB/s9

TABLE 5.6 CONTINUED

Summer/Winter

Zr, Zirconium

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

.19

Numbe

Obser-

Maximum Minimum Mean vation:

Laboratory Paramefers .
{(continued)

Fe, lron .18/.01 .06/.01 .12/.01 2/1
Hg, Mercury .001/.001 0/.001 .001/.001 2/1
K, Potassium 2.8/2.1 1.1/.19 1.6/2.0 5/2
Mg, Magnesium 3.5/4.5 1.6/4.1 2.5/4.3 5/2
Mn, Manganese .02/.004 0/0 .009/.002 4/2
Mo, Molybdenum - - - -
Na, Sodium 4.4/11 1.9/11 2.8/11 5/2
Ni, Nickel 0/.002 .001/.002 .001/.002 2/1
Pb, iLead 0/.008 0/.008 0/.008 2/1
Pt, Platinum - - - -
Sb, Antimony - - - -
Se, Selenium 0/0 0/0 0/0 2/1
Si, Silicon - - - -
sn, Tin - - - -
Sr, Streontium - - - -
Ti, Fitanium - - - -
W, Tungsten - - -
VvV, Vanadium - - - -
Zn, Zinc .02/.03 .006/.03 .01/.03 2/1
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TABLE 5.7

WATER QUALITY DATA SUMMARY
SUSITNA RIVER

Agency: U.S. Geological Survey

Station: SUSITNA - 1955-13981
Elevation: 40 FT.

Summer/Winter/Break~Up

Number
Obser-
Maximum Minimum VMean vations
Field Parameters .
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, umhos/cm @ 25°C  168/225/120 90/179/85 120/205/94 21/20/6
Temperature, °C 12.5/0.5/8.0 3.6/0/4.5 8.8/0/6.3 109/52/33
Free Carbon Dioxide | - - ' - -
Alkalinity, as CaCO3 57/75/39 39/58/30 44/69/34 52/30/6
Settleable Solids, ml/} - - - -
Laboratory Parameters D
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
Kjeldah! 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 - - - -
Aikalinity, as CaCO3 = - - -
Chemical Oxygen Demand = o= - -
Chioride 6.7/18/4.6 1.2/5.7/3.] _2.8/12.9/3.6 23/21/6



poe

L o

D

P

e

susib/s2

(H

Laboratory Parameters

{continued)

Conductivity, umhos/cm @ 25°C
‘True Color, Color Units
Hardness, as CaCO3
Sulfate
Total Dissolved Soiids
Total Suspended Sclids
Turbidity, NTU
Uranium
Radioactivity, Gross Ailpha, pCi/l
Total Organic Carbon
Total Inorganic Carbon
Organic Chemicals

Endrin

Lindane

Methoxychlor

Toxaphene

2, 4-D

2, 4, 5-TP Silvex
ICAP Scan

Ag, Silver

Al, Alunﬁnuhﬁ

As, Arsenic

Au, Gold

B, Boron

. Ba, Barium

Bi, Bismuth

Ca, Calcium

Cd, Cadmium

Co, Cobalt

Cr, Chromium

Cu, Copper

TABLE 5.7 CONTINUED
Summer/Winter/Break-Up

Number
Obser-
Maximum Minimum Mean vations
10/5/- 5/0/- 7.5/2.5/- 4/4/0
60/96/48 46/73/36 55/84/40 20/20/6
22/20/7,7 1/10/3.7 13/17/7 23/21/6
82/139/65 57/105/52 75/123/55 24/20/6
2980/12/683 151/2/257 745/4.4/461 67/22/5
790/3/160 30/1/25 286/2/74 13/10/4
11/9.3/9.1 2.3/.4/3.8 4.2/2.4/6.0 8/10/4
.003/0/- 0/0/- .001/0/~ 6/2/0
.003/.003/.001 .001/0/.007 .017/.013/.001 10/8/5
2.0/1.0/1.0 .3/.4/.1 .8/.6/.1 7/5/2
22/31/15 14/24/11 18/27/13 23/21/86
.002/.002/.002 .001/.001/.002 .015/.015/,002 8/4/2
.007/.003/- .002/.002/- .003/.003/— 9/6/0
.030/.020/.020 0/0/.005 .014/.008/.013 8/4/2
.007/.004/.020 .002/0/.002 .003/.002/.008 10/9/4
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TABLE 5.7 CONTINUED
Summer/Winter/Break-Up

Number
Obser-
Maximum Minimum Mean vations
Laboratory Parameters (1) ‘
{continued)
Fe, lron .460/.160/.170 .010/.060/.110  .091/.091/.144 12/8/5
Hg, Mercury .0005/.0005/.0005 0/0/-.0001 .0003/.0002/.0003 12/8/5
K, Potassium .0018/.0025/.0011 .001/.0014/.0008 .001/.002/.001 23/21/6
Mg, Magnesium .003/.005/.003 .002/.004/.002 .003/.004/:002 25/20/5
Mn, Manganese /020/.030/.070 .004/.010/.008 .009/.022/.010 16/8/5
Mo, Molybdenum - - - -
Na, Sodium 4.0/8.9/3.2 2.0/6.2/2.4 2.7/7.6/2.9 23/21/6
Ni, Nickel .004/.003/- 0/.002/- .001/.003/- 4/2/0
Pb, Lead .009/.004/.011 .002/0/.002 .003/.002/.005 12/8/4
Pt, Platinum - - - -
Sk, Antimony - - - -
Se, Selenium .001/.001/.001 0/0/.001 .0006/.0009/.001 11/8/5
Si, Silicon - - ’ - -
sn, Tin - - - -

Sr, Strontium - ) - - -
Ti, Titanium v - - - -
W, Tungsten - - - -
V, Vanadium - - - -
in, Zinc .020/.020/.020 .003/.003/.020 .012/.012/.020 6/7/4
Zr, Zirconium = - - -

(1) Table values are mg/l 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 dissclved oxygen vaiues 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. wvalues 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
inoperablie through May 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 dissclved oxygen and
conductivity. Temperature, pH and oxidation reduction potential

susi8/i 6 -1



appear to be reasonable values, 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 Y¥SI| portable
instruments. The dissolved oxygen values listed on the summary
become less accurate towards the end of the month as magnetic
sediment partictes 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 wvalues 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.

susi8/i 6 -2
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1980

MIN.

TEME

)
~00. 21
~00,22
00,06
00+16
Q0.9
00.18
00,18
00.06

~00,322

MAX
TEME
)

00,04

00,00
00.18
00,26
00,27
00,24

00,21

00.16

00,27

“TABLE 6.1}
R & M CONSULTANTSs INC.

CTRIC PFROJECT

SUSTTNA HYDROEL

MONTHI.Y SUMMARY FOR WATANA WATER GUALITY MONITOR

MEAN MEAN MEAN HIN. MAX .

TEMF #H ORF 0.0, TIME 1.0,

) FEH FPH
~00,16 08,09 0332 12,07 2329 12,38
~00,10 08,15 0338 12,03 0729 12,38

00.13 08,49 0369 12,39 0129 12,69
00,20 08,58 0374 12,66 1629 12.80
00,22 08 .60 0378 12460 26 12,80
00,20 08,57 0375 12,47 1829 12,61
00,19  08.56 0373 12.53 0029 12,82
00,10 08,29 0357 12,90 2329 13,39
00,09 08,41 0362 12,03 0729 13.39

TIME

15629

2329

2329
1029
1229
1229

1129

1429

MEAN

n.0

FPH
12,15

12,16

12.57
12,72
12.68
12.54
12.66
13,20

12.58

MEAN
GOND
LHMHD
0125
0130
0145
0177
0179
0179
0180

T 0100

0154

MEAN
COND
Al .
ulHO
0237
0247
0313
0336
0340
0340
0342
0150

0292

MEAN
MEAS
Al .
uMHO
0144
0149
0184
0196
0198
0199
0200
0030

0162

T

G

o



NOVEMMEERYy 19860

HIN,
naY TEMF
o
1 00, 0%
2 00,00
3 ~00.02
4 =004+13
5 =00, 1%
é ~00.11
7 =00,10
g =00,04
9 00.04
10 00.04
11 00,08
12 ~00.06
13 =012
14 =00.,0%5
1% ~00.,07
16 =00.,12
17 =00+ 10
18 ~00,09
19 ~00. 12
- =00.11
=00.,08
~00.14
23 ~00.11
24 <0015
25 =00+ 135
24 -00.14
27 =00, 1%
28 00,12
29 =00.07
30 Q0.0
30 —00.15
1

MAX
TEMF
)

00.+20
00.23
0013
~00.04
=00 +10
=00+ 02
=00,08
00,06
00.14
00417
0017
00,14
~00,09
00.03
00.00
~Q0.064
=00+ 0%
=00.03

~Q0.06 .

=0006
=00, 04
=00.0%
-00.07
~00.08

00,11

=~00+10
-00.,10
=000
00,13
00.16

T 00,23

~00.08
~00.,12
~00 .07
~00.07
00.01
00.08
00410
00.12
00.03
=00.08
~00.01
=00.02
~00. 09
=00.07
=00.064

00,08

=00 .07
=00 0%
~00.09
=00+ 08
"00 . .l 1
00,12
~00.11
0012
~Q0.,09

0004

00.11

-00.Q2

MEAN
wH

08430

08,19
oB.18
08,13
08,08
08.13
0814
08.28
037
08,30
08.24
08,28
08.17
08,27
08.25
08.17
08,18
oB. 21

TABLE 6.2
K 2 M CONSULTANTS» INC.

SUSTTNA HYDROELECTRIC PROJECT

MONTHLY SUMMARY FOR WATANA WATER QUALITY MONITOR

08.17

Q17
08.21
08.17
08.18
0813
08.12
08.13
08.12
0817
08,35
08.44

08,20

12.88 .

13011

07.23

TS Rt

MEAN . MAX,
ORF TIME 0.0,
. FFH
0356 0729
0343 1629 12,57
0341 29 12.32
0334 12,98
03¢ 12,52
0334 12,45
0334 12,58
0348 0139 13,17
0354 13400 0429 13,47
0346 10,52 eger’ 13.14
0340 09,56 0629 . 11.97
0342 11,63 0329 13.15
0329 12497 0929
0338 13416 0029 13,41
0338 12095 2329 13.30
0325 12,76 0929 12.94
0330 12075 0929 12,84
0331 07,24 1429 12,92
0328 07.43 0029 OB, A5
0327 07456 2019 08 .35
07430 1749 07.77
07,04 0419 0f. 14
07,31 1219 07.83
07.01 2219 07,59
06, 68 1019
06,82 1919 07,08
04477 2119 06497
0302 06,73 1419 07,41
0340 07,05 0019 07,39
0349 07.10 2319 07,32
0334 06,73 1419
3 i | |

TIME

0329

0029
2029
1629
1429
142%

1429

1429
1529
0029
2329
162%
2349
1429
1229
0029

2019
1919
1319
14619

T o219

1819
o319
1819
0119

HEAN
0.0
FFM

12,69

12,17

12,06

24 A%

2,30

12,35

12,30

12,84

13,17

12,14

10,32

12,54

13,04

13,27

13,19

12,81

12,79

10470

08,10

07,97

07,55

07,63

07,53

07,35

07.06

06,93

06.88

06.91

07.23

07420

"10.38

t

MEAN
CONRI
LMHD
0106
010G
0110
0103
Q094
Q00
0088
0104
o112
0115
01345
0130
0103
0109
01064
O0v?2
009y
0101
007
O0P6
009y
0096
Q0?4
0091
0090
0090
0088
0091
0110
[P

0102

MEAN
COND
Al .
UMHO

0201
0199
0209

Q193G
0207
0201
01684
0188
0191
0184
0182
0168
o182
0132
0172
0171
0171
01467
0172
0209
0233

0193

HEAN
MEAS
AN .
MHO
0030

0019

0018
0012
0008
0012
0013
0028
0034
0030
0024
0028
0oLz
00264
0023
0014
o0l
0020
0017
Q017
0021,
0016
o017
0012
001l
0012
Q012
0014
0034
0043

0020

N TR




g-9

GECEMBER

LAY

MO O DS WY

29

1980

MIN,
TEMF
o)
00,02
00,08
00,09
00.08
00.08
00,08
00,14
00,14
00.18
00,19
00,29
00.24
00,04
00,02
00.13
00.23
00,13
00,90
00,98
00.98
01.04
00,%0
01,01
00 . 8%

00,85

01.06
00,94
00,95
00,72
00,52
00,12

00.02

MAX .,
TEMF
)

00,10

00,14
00,13
00,11
00.16
00,15
00,23
00.24
00,29
00,40

00,43
00,33

00,28

00,12
00,23
00,28
G084
01,07
01,05
01,09
01,14
01,00
01,09
00,99

01.17
01.07
01.10
01,09
00.68
00,49

0L.17

01,04 _

TEMF
)

00.05

00,10
00.10
00,09
00.11
00411
00.14
00.21
00,23
00,28
00.34
00.28

00,14

00.06
00.17
00 25
00,38
01.00

~ MEAN

01,01

0101
01.10
00.93
01.0%
00.93

01.11
00,99

01.04

S 00493

004460
00 4 2!

00,51

00,93

08.62

MEAN
FH

08,35

08,42
08,42
08.42
08.44
08.44

08,52

0i.57
08.461
08.68
08,78
03,468
08.%0
08,40
08,55

08,65
08,80

0,545
09.56
09.54
0946
0%.44
09.35%
09,46
0% .44
0766
09.52
0%.58
09 .44
0905

08.94

]

“TABLE 6.8

& M CONSULTANTSy

SUSITNA HYDROELECTRIC FROJECT

MONTHLY SUMMARY FOR WATANA WATER QUALITY MONITOR

MEAN
fIRF

0340
0344
0345
0345
0347
0347
0353
0359
0342
0349
0378
0367
0348
0338
0353
0362
0370
0454
04554
0455
0445
044%
0458
0444
0444
0445
0451
0456
0443
0403

03460

0394

MIN.
0.0,
FFM

04.88

04.74

06,84

0708

0930

10,27

0963

09,53

10,09

09,50

08,68

08,63

08,27

08,09
08.13
083.19
08427
0B. 9%
0H.9%
09.12
0F. 11
08.79
o8, 79
08.56
08,49
08.63
003,34
08,35
07.92
07473
07.17

0674

TIME

1419
0819
0519
0219
1319
129
1619
0%
0112
1819
2119
08619
13519
0419
0319
0319
1219
00Le
2019
1219
2319
2019
2X19
2319
2119
2019
2319
0519
22y
1919
1719

0ogle

t

et

_ MAX.

Dale
FFM

07,09

07,10
07.1%
10.77
10,49
11.14
10.28

T10.38

10,94
10.83
09.51
0905
08.87

08,37
08,50

08,54

09,06
09,39

09,43
09.53

09 .58

09,32

07.14
08,94

08.87

0889

08449
08,43
08, 49
07.97
07,73

1l.14

CTIME

0419

131y

2319
1719
0219
0o1%
2219

T 1419

2319
0019
001%
0219
0419
1019
1219
1319

1)

2319

_otme
29

0019
0119
1519
0619

0419
1219

0019
1819
001
0019

. 0019
0019

T0% RS

MEAN
I.Q
FF M
04697
06,92
06.97
092.61
1017
10,45
09.98

L 09.94

10,44
10,02
02.14
08.8%
08.57
0B, 24
08,28
08.39
08,58

0922

0. 39
02+00
08 .26
oB. 79
Ot 68
08,78
08,51
08,50
o8, 29
07.84

07,35

08.82

MEAN
COND
1LIMHI)
0lié

0124

0124

0138
0142
Q149

01460
0150

0133
01323
013¢9
0148
OLé5
0243
0244
0244
0254
0233
0247
0234
0234
02565
0242
0248
0335
0194

0152

0179

i I

1

)

i

+
MEAN MEAN
COND MEAS
AT . AL
UMHO uMHO
0220 0035
Q235 0041
0239 0042
0237 0041
0237 0043
0237 0043
0250 0050
0R6R 0055
0249 0054
0283 0066
0304 0073
028% Q065
0252 004
0233 0036
0264 0092
0201 00461
0313 0077
0461 0154
0AL3 01%%
0443 0154
0432 0165
0442 Qlaé
0469 0159
0444 0145
. 0444 0145
0484 0166
Q4G9 0152
0471 0158
046 O14%h
03468 0104
0288 0061
0340 00%3



a3}

JANUARY y

bay

U N

8

9

10
11
12
13
14
15
1é
127
18
19

* a0

21
22
23
24
25
26
a7 .
28
29
30

31

31

1981

HIN,
TEMP

=00, 23
=00 29
002
=00+ 0%

00,10
~Q0 29
~00.70
-00 L3 G.l
~Q02. 81
~-01.,47
~00,27
~00.146
~00.,12
-00.16
~00.19
Q0 . 16
-00.14
~00.14
-00.13
—00.08
~00.07
-00.0%
~00.,10
-00.0%
-00.12
—-00410
”00909
00.00
~00.07
-00,13

~00+13

~02:.81

MAX
TEHP

(g o]
00.20
00.18
00444
00.1%
00.38
00,27
=00 .28
~00+16
-00,12
-00.24
=00« LG

=00+ 04

-00,04
“00.10
=Q0 15
~00 410
-00,11
~00,10
~00410
00,02
00,04
w0003
00, 0%
00,03
“00, 07

C 00,06

00.00
00,12
00.07
~00 Q%

.m00.09

00.44

i

MEAN

TEHF

)
~00,01

~00.13

00.34

00.04

0026
=00.03
=000
~00.33
~01.23
-00.73
-00.1%
=00, 1 1
=00.08

T -00. 42

~00.16
~00.12
0012
~00 12

00,12

-00 004
Q0. 01

00406

~00 07
~Q0 08
=00 07
=00.07
00,03
00,07
0000
~00.09

~00 10

-00,12

MEAN
rH

08,38
08,30
08.80
08,01
0f, 72
08.43
08.00
OB 15
07.41
07 .47
08.07
02,13
08.17
0. 11

08.04 .

08.350

08.09

083.08

08.08

08,17
08,20
08.13
08.10
og.12
08,07
08.11
08,12
o8, 29
08.18
08,05
08.04

08.14

BUSTTNA HYDROE

"TABLE 6.4
R & M CONSULTANTSr INC.

STRIC PROJECT

MONTHLY SUMMARY FOR WATANA WATER QUALITY MONITOR

MEAN
ORF

0338
0332
0379
0353
Q372
0346
0310
0323
261
0276
0308
0313
0314
(310
0305
0310
0310
0310
0310
0320
0324
0316
0314
0316
0312
0314
0318
0335
0320
D312
0311

0319

MIN.

0.

FP#
06,86
Qb e76
07417
0&h.92
07.07
Qb2
0&.07
0410
03,921
05,13
Q& 24
04+23
Qb 37
O& 31
042
Qb+ 23
0438
Qb 29
Q627
0bH+30
0b6.43

06.24
Qb 26
06443
Qb 31
06.28

03,91

"TIME

2319
051y
2119
16819
001y
2319
1419
0019
1238
0038
1138
0338

1218

23148
1518

0318

0018

1718
1318
2018
1418

0418

0418
0114
0047
2047
14647
0847

1238

!

MAX,

.G,

Y
07,38

07.8%

07.61
07 .30
Q742
07.18
0b«bh
0458

0662

06,33
04 .40
06,458

06,57

(o2 28141
06,48
06456
06460
06,.%4
06.49

046.8%9
0b6.87
046473
046,70
046,44

C0b 786 T

Qb6

06,46

06.71

06.46
046, 4%

06,50

07.61

TIME

0019

2319

1219
0019
1219
0319
0119

‘2219

051y
2138

1738

13518
0918

T0418

o8
2318
1118
1118
0018

S8

0518
0018
0618
0418
1418

iz

1547
1547
1047
00A7

2047

1219

MEAN

n.o

FEM
07,08
06.24

064.83
06+ 30
06,34
05,44
05 .04
06.31
0h .42
0b. 46
0644
0632
06,36
064486
06441

06.52
08475
Q6,72
0660
06.49
0633
06434
06,346
06,58
06.54
0h6 364
06440

06,51

MEANR
CORND
LM
0132
0127
0173
0146
OL79
0140
0104
011%
00N8
Q066
G094
0098
0101
(0263444
008%
0092
QP2
00F2
0092
0101
0105
0078
004
QO%9
00vs
0101
0103
G120
0110
QOvH
0096

0106

MEAN
CORD
all.l,
LIMIH(D
0250
0241
0328
0277
()32

0266

0197
0218

0178
0184
0191
0180
Q169
G174
0174
0174
0174

0191

01%9
0186
0162
0188
0182
0121
0195
0228
0RO
0184
012

0201

MEAN
MEEAS
Allg.
uUMHO
0040
0034
[e022)¢)
00455
Q075
0049
0012
0025
-Q034
-0022
0008
0013
0017
0011
0008
0010
001
0010
0011
0020
QO2%
0018
DO1S
0017
0014
0018
0020
0038
0028
0014
0014

0021

1



1-9

FERRUARY» 1981

uay

SN XN

@ N

MIN.

TENF

o)
-00.,13
~00.13
~Q0.13
=00, 14
~00.13%
-00.15

~00,14

-00.,12
-00,12
-00.,12
-00,08

00,00
~00,02
-00.,08
-00.08
-00.,10
-00,0%

=00, 1%

MAX .

TEMF

o)
~00,07
~00.050
~00.10
~00.10
=00,+10
—00.12
~00,04
~00.07
-00.07
~00,09
0G.00
00,07
00,01
00,00
00,064
=00 ,02
~00,01

00,07

MEAN

TEMF

)
~00410
=00.11
-00,11
~00,12
=00, 11
=00, 13
~00,07
-00.09
~00.,09
=Q0.10
=00,04
00,05
00,00
-00,03
00.00
=00,05
=00, 0%

"00 . 07 .

‘TABLE 6,5
it & M CONSULTANTSs INC.

SUSTTNA HYDROELECTRIC FROJECT

HMONTHLY SUMHARY FOR WATANA WATER GUALTITY MONITOR

MEAN MEAN MIN, MAX .

BH ORF v.0.  ° TIME a0, TIME
FPM ]

08,03 0311 06,34 1447 06.53 0347
08,03 0310 06,28 1247 06,58 0 0447
08.032 0310 Qb 30 0747 06.4% 2347
08,00 0308 04,32 1147 06,45 1447
08.00 0309 b 2147 06,51 1247
07,97 0304 06,33 1847 06.46 0947
08.03 0312 06,36 0247 06,54 1647
08,02 0311 04440 1847 06.56 1047
08,01 0311 04438 1947 06,56 0447
08,00 0310 06,073 0%47 06,51 0447
08,07 031G 06431 1047 04,53 1847
08,18 0329 04,40 0947 0661 1747
08405 0318 10,33 0313 10437 1813
07 .99 0312 10,24 1613 710,347 0143
08,04 0318 10,33 2313 10.47 0713
07,97 0311 10,28 1913 10.38 0613
07,58 0312 10,30 2313 10,39 0813

08,02 0312 04,03 0347 10,47 0713

MEAN

B0

FFH
06.42
04,38
06,38
06.38
06,43
06,39
06448
06,49
06,47
06,39
06,44
06,52
10,35
10,29
10,38
10,32
10,33

o

(07457

HMEAN
CONI
uMHO
0057
Q096
0096
0094
00v4
0021
0096
0094
0096
0094
0102
0114
0108
0103
0108
0102
0102

0099

MEAN
COND
ALy,
uMIHD
0184
0182
0182
0178
0178
0172
0182
0182
0182
G178
0193
0216
0205
019%
0205
0193
0193

0188

i

MEAN
MEAS
Al .
LMH()
0014
0013
0013
0011
0012
0010
00146
0015
0016
0013
0021
0034
0025
0019
0025
0018
0020

0017



8-9

MARCH

DAY

ol
s

2%

26
27
28
29
30
31

31

1981

MIN.

TEMF

o)
~00.13
~00.13
~00,0%
=00.01
~00.08
~00.,08
~00.0%
~00.06
-00.10
-00.08
~-00.,14
=00.12
~00.08
~00.12
-00.09
-00.08
-00.14
_00016
=00.1%5
~00+12
~00.0%
-00.07
=00.10
~00,12
-00.0%
~00.14
-00.14
-00.12
~00.09
~00.11
-00,10

~00.146

MAX.,
TEMF
)

~00,05
~00.07
00,02
00.13
00,00
00.02
00,11
00,04
~-00.,04
00,02
-00.04
«00,08
=00.,01
=00, 06
0003
00,07
=007
~00.11
-00,08
-00,02
00,06
00.05
00.00
=00.07
00.01
=00,05
-00,08
~00.03
00.02
00.05

-00.03

00,13

MEAN

TEMF

o)
-00.09

- =00.11

~00.01
00,04
~00.03
=00 .03
00,01
~00.,00
~00.06
=00, 0%
-~00. 09
~00.10
=00+ O
~00.,08
~00.03
=00,00
~00+10
~00.13
~00.11
~00,07
-00,03
~00.,02
-00.,04
=00, 0%
-00,04
~-00,08
=00.11
"00 L3 OB
=00, 0%
=00.04

—-00.064 .

-00.0%

HEAN
ek

07,93
07.90
08,02
08.09
07.97
07.98
08,04
08,00
07.93
07.93
07.89
07 .86
07.92
0788
07.94
07,97
07.84
07.80
07.82
07.87
07,93
07.93
07.90
07.83
07.8Y
07.83
07 .80
07.84
07.87
07.88
07 .84

07.90

-TABLE 6.6
R % M CONSULTAMTSs INC.

SUSITNA HYDROELECTRIC FROJECT
MONTHLY SUMMARY FOR WATANA WATER QUALITY MONITOR

MEAN MIN, MAX .
ORF . DO, T TIME I, TIHE
FFH FPM
0307 10,25 1713 10,36 0313
030 10,24 1813 10,29 2313
0317 10,30 0013 10,41 2313
0324 10,37 2013 10,53 0813
0313 10,346 2313 10,43 1313
0314 10,33 1613 10,42 2313
0321 : 1913 10,54 0513
0316 2213 10,49 0213
0309 16813 10,37 0513
0310 0013 10,47 1213
0304 1813 10,45 0113
0304 10,26 1913 10,36 0313
0309 10,35 0413 10,39 2013
0305 10,31 2213 10,40 T 0713
0311 10,34 0013 10,48 0713
0315 10,35 1713 10,50 0913
0302 10,35 0913 10,42 2113
0298 10.40 0813 10,49 1913
0301  10.46 1713 10,32 0713
0306 10,51 0013 10,63 0813
0311 10,60 2013 10.74 0713
0312 10,61 2213 10.74 0813
0309 10, 2213 10,69 0213
0303 10, 1313 10,64 2313
0309 10,59 1413 10,72 0613
0303 10,59 2011 10,48 0311
0299 10055 1111 10,62 2311
0304 10,57 1911 10,66 0911
0307 10,63 0011 10,77 o811
0309 10,72 2311 10,83 0811
030% 10,68 1011 10.78 2311
0308 10,24 1813 10.83 0811
| ! 2 1 A ! i

MEAN
Ite )

FEM

10,29
10.26
10,35
10.44
10,39
10,37
10.43
10.40
10.33
10.42
10,35
10.30
10.37
10,35
10.40
10,42
10,38
10.44

10,49

10.58
10.64
10.446
10,62
10.57
10.46
10.62
10.58
10.462
10.49
10.76
10,72

10.48

1

MEAN
COND
LM
0097
Q094
0107
0114
0103
0104
o111
0107
009y
OLOR
0098
Q06
0102
00v8
0104
0108
Q095
Q01
00v4
Q0P
0105
0106
OL02
0097
0103
009
0094
0099
0102
0103
0100

0100

MEAN
COND
ALl .
LIMHD
01834
0178
0203
0216
0OLRE
0197
0210
0203
0168
QL3
0186
0182
0193
0186
0197
0205
0180
0172
0178
0188
0199
0201
01923
0184
01935
0182
0178
0168
0193
0195
0190

0190

b

MEAN
MEAS
Al .
LMHD
0014
0012
0025
0033
00322
0022
0029
0025
0018
0019
0015
0013
001%
0015
0021
0025
Q012
0008
0011
00164
0022
0023
0020
0014
0020
0014
0011
QOLA
001Y
0020
0017

0018



6-9

AFRIL

1981

MIN.
TEMP
)
00,10
~00,09
~00.07
-00.06
-00,08
-00.07
00.11
00,22
00,22
00.28
00,21
00.21
00.25
00,208
00,25
00,26

~00.10

MAX.

TEMF
()
-00.02

-00.,04

00.06
00,12
00.12
00,06
00.36
00.48
00,35
00,354
00,51
00,45
00449
00,351
00.51
00453

00.54

T 00,07

MEAN

TEMF

)
~00.08

~00., Oj
00.00
00,00
-00.00
00.24
00.33
00.28
00,38
0034
00.31
00.33
00.346
00.36

00,42

00.1¢9

MEAN
FH

07.86
07.83
07.90
07.94
07.:74
07,91
08.2

08.31
08,25
08.37
08,31
08,28
08.30
08,34
08.33
08,41

08,15

TABLE 8.7

R 8 M CONSULTANTS,

ING.

SUSTITNA HYDROELECTRIC PROJECT

.

MONTHLY SUMMARY FOR WATANA WATER QUALITY MONITOR

MEAN
ORP

0307
0304
0311
031é
0314
0312
0344
Q30é
QO350
03462
03546
0353
0355
0359
0358
03866

0339

MIN.

I.0.

FFM
100‘!7
1069
10,79
10.846
10,92
10.92

11359
11463
11.62
11.48

10.67

2211
¢o11’
1411
1511
2211
0011
0011
2211
0011
1511
1711
1511
1311
1411
1611
1326

2211

TIME T

MAX,

Do,

FFM
10.81
10.79
10.8%
11,04
11.11
11,04
11.38

11.56

11.54
11,75
11.77
11.71
11.75

T 11,78

11.81
11.81

11.81

" TIME

0111

T Rs11

0711
0811
0711

2311

0811
0711
2311
0611
0511
0711
0711
0711
0511
0511

0511

MEAN
.0
FFM
10.72
10,73
10.84
10,93
10.99
10,97

11.28 -

11.42
11.44
11,63
11.462
11.61
11.44
11.49
11.70
11,70

11.30

MEAN
CONDI
MHG
0102

To0Re

0107

0110

0111
0108
0142
Q151
0147
01460
0154
0151
0134
01359
0158
[0} X7

0136

MEAN
COND
Al .
MM
0193

0188

0203
0209
0210
02045
0269
02?0
0279
0304
0292
02846
0292
0302
0300
0315

0258

MEAN
MEAS
Al
uMHO
0017
0016
0023

0027
Q0027
0025
[1¢%ikd
00469
0063
0076
0070
0046
00469
0074
0073
0081

Q052



01-9

MAY »

ey

1981

MIN,

TEMF

o)
07413

06,44
07,07
08.461
08,34
08,91
07 .61

i, 84

DA 595, 6

08.70

08,57

Dasaiia 2NN

o802

14AX

TEMF
(q¥]
08,03

MEAN

TEMF
«
07,49

TABLE 6.8

& M CONSULTANTS»

INC.

SUSTTHA HYDROELECTRIC FROJECT

MOMTHLY SUMMARY FOR WATANA WATER QUALITY MONITOR

MEAN
#H

08,29

0915

09471

11.70
10.73
10,08
O, 84
09,73
11.90

TilepeT T

11.90

064,99
07,76
08,52

10,02

09.79

08,02

G 8.26

10,37

T09.99

09,41

08,74

08,35
08,20
08,24
08,19
o aR
T 07.69
07477
08,16
08,10

08,10

oa.05

MEAN
ORF

0198
o187
0189
0199
0202
o212

0205

0180
0194
0231

0228

0202

1458

TIME = I

2358

TUTIMET

oo
FEH

11,52

MEAN

1058

0458
0550
_osad
0658
0658
02508

0358
1358
0558

0450

TRong T T

Al .67

MEAN
CONTD
LM
0090

0092
0100
0094
0092
0077
0047
0057
o102

0108

(1012

MEAN
COND
and.
LUMHD
0140
o146
. 0143
. 01u1
0137
0135
0113

o108

MEAN :
MEAS

Al

|
LMHO |
0107 |

0110

0117 ;

0110
0106
0089

0086

0071
0089
01475
0158

0130

0056 1
0070 |
0116 !
o2y

0101

i
f
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LJUMEDy

DAy

1%

20

24

g

27
28
0%
30

30

1981

MEAN

COND

Alid.
1HMHO
0166

o197

0209
0132
0131
0139
0132

01348

0131

0131

0137
()145

0156__,

0150
oriz
0082

0100
0137
0111

0106
0084

o185

|1 i 1 i ¥ i i i i i i } i
TABLE 8, 9 e
Ro& M CONSULTANTSy INC.
SUSTTNA HYLROELECTRIC FROJECT
MONTHLY SUMMARY FOR WATONA WATER QUALITY MONITOR
MIM. MAX . K15 MEAN. HEAN MIM. MAX, ) _ MEAN MEAN
TEMF TEMP TER #H O n.0. < TIME n.0, TIME g CONIT
() ) ; F 4 FPM _ FEM LHHO
08,14 09,79 09,01 0817 0219 R.T7E o Ppm.3g 0558 0113
08,43 10,462 09.41 08,29 022 2.13 3.20 0058 - 0139
0B, B6 10.70 09,70 08,29 0227 2,12 0958 2,43 0458 0144
08,47 09.99 09,19 08.18 0218 1.73 1124 Q2448 0324 d2,09 0145
07454 0913 08.33 07.98 0209 di .41 1724 qz.03 0724 .74 0Lan
06,67 09,22 08,02 07.77 0199 Ao. 11 1024 L. 67 2324 ofL. 08 0136
07.26 11,16 08,93 07,95 0221 0ll.04 Cloze  ol.g2 2334 OHL.54 0164
08.74 10,27 09,44 08,23 0z o . o2 2224 04624 ok .48 0199
b 53 10.72 08,61 07.57 0235 -0, 03 2353 09.43 0136
09,05 11,02 10,15 07417 0255 0. 02 1353 of.18 ooz
09.34 11, 10,62 07,13 0260 0. 77 04453 0d.92 :
10,13 13, ] 07,10 02466 04,62 5 od. 74 0093
A1.64 0 13, 070 0274 04463 0070 0098
11,26 2436 07.10 0R77 0.7z ; ool 81, 0096
10,97 12.89 07,06 0276 0. 87 2053 01} 00 0095
11,02 13,91 07,07 0277 ook 72 2153 ootas 0097
12,452 13,61 07.08 0279 ook &7 1853 00 7s 0102
11,68 13.67 07,10 0289 00} 64 1053 1250 00399 0106
11,73 13416 0718 0303 o1laz 1950 0450 01423 o111
11.50 12.24 07,18 0305 01} 0150 0950 01423 o114
10.99 12.30 07.14 0300 01425 1850 0750 01 31 01160
10,43 12,83 11,81 07413 0305 01416 _0550 01.p9 o1y
11.26 13,14 12,19 07,07 0303 o1 ez 0650 0l.by o111
11.36 1' b 12.03 . 07.02 0304 1.3 1050 01.%1 0083
09,40 11,97 10,48 07.07 0314 01, o 1150 01.%3 ook
07,22 09,59 08,34 07.07 0315 0l 0850 01,490 0046
06.3% 07.28 046,78 06.964 0307 0L, ¥6 2350 01.99 0079
06,15 07,27 06,72 06,78 028% o1.%9 o 0450 0180 0049
06,64 07,99 07,19 06.49 0Raa 00,94 1350 00507 T T 00.9% 0088
06474 09,13 07,82 04,54 0273 ~00, (}7 1050 0050 00,38 00549
T06.15 13,91 010,23 "’“67733““”"'0266"“”4oo.ob”w"““”16ﬁ6 05.3% 0558 oii’l 0107

i ira

o108

o1

To12aTT

MEAN
MEAS
Al
Lt
0133

0169 !
o1ve
0171
0167

()1 ()
0105

0104

0103 |
0107 i
i

0105
0106 '
ot
oLl
012

012:
0125
0123
0091
0064
0077
0096
008
0084
0067

‘i_;__h‘g‘... -

|
I}
{

]

1
b
i

e
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“TABLE -6.10' i
K% M CONSULTANTSy INC., . J
' l

SUSTTHA HYDROELECTRIC PROJECT I
MONTHLLY SUMMARY FOR WATANA WATER QUALITY MONITOR r
AUGUSTy 1981 ' e 4{
MEAN MEAN ‘
. MIN: CMEAN . MEAN__ 0 MINe ... . . MAX. e MEAN L MEAN 0 CORD . MEAY
Joonay TEMF wH DRE .0, - TIME I, 0. T [Ml', I, 0 COHD Alkt, AL I
(4] FFM FFM 14 LHMHO LM HO MH0
2195 10,464 11.20 10,94 07413 0098 10473 2129 12,43 1429 11,26 0096 0137 (),:1_;35 ]
& 104,03 10.84 10,42 0717 - 0ol 09 .88 ’“1”9 11.9% 1629 10,91 0103 0147 0142 f
7 09444 10,24 09,70 07.19 0092 0%, %52 152 11.87 0129 10,72 0105 01%4 Ol44
8 f LO0R.34 _ 0B,97 07417 0070 100.84  0BRY 13.08 2029 11.88 0099 0130 0141
? 09,16 08,73 0729 4 0091 12,07 Q229 12.89 1129 12,44 00vsH 0145 0136
P V] 08,98 08,65 07,29 0094 11.77 04629 12.94 2129 12,448 00?% 0143 D136 '[
1 G784 09,07  08.41 07.24 Q0% d2.,48 1829 13.61 1029 12,69 00%7 0146 0138 !
12  oRREcsIy 08B.87v oL HE26 7. 2% 5095 0Y  ddB4 7205 48480027 12.97v OPR9 J8. 24,200 i3 er T OR0E MY Q154 l‘f‘l'
13 Edorqr 07,807 D3 .7 ORRG M -H\ﬂn(-}lo 0 - 44RIgue  FRe450.50  OBAR2ewY Lbedd-1.2Y QAR R 110 Gt el DLALIGT:
14 06,95 O7.851 07472 0157 0 1132 2349 12.08 ‘0449 1.643 0171 0188 !
R 8] Dbhel7 ; 07,468 0164 11,07 0049 12.41 0549 144 0177 0168
1 [$ 3N ¥ 07464 0167 11.52 0149 12,27 0249 11.748 0183 0170 |
A7 0a7h 07461 Q165 10,40 2249 12,64 0249 11,59 0185 0175 _‘
18 05,90 07443 ¢ 07.51 ool 0F.48 2249 11.07 0449 10,33 0177 oiza ]
19 07,03 07.81 07.35 07.43 015 - 0839 1849 10,08 C 0549 09,22 0171 0173
239020 ) QA BI 07436 . 07.02 0737 0192 09.20_ . 0349 ; 2049 10,07 0102 _ _015% 0162
21 Qb2 07,58 0424 07,29 014% 0P, 95 - 1449 0949 10.+82 Q08B 0138 [ R
22 0781 07.60 07564 07.29 O1G7? 0P.74 2249 0349 10,35 008y G137 0141 |
RS 06094 07.81 0738 07.21 0154 09,48 1549 0749 10,12 Q08 0132 0140 |
24 0Vbeb7 08,38 07,48 0724 Olal 09,14 2149 0749 07,84 0091 0142 o148
237 2% 077G 0P85 08,50 07.17 0148 0710 1749 0049 03.592 0094 0142 0150
26 08,84 10,83 0%.68 0 07,12 0178 07,02 1249 08.948 034% 07.92 0098 0144 01358
27 09,464 11.461 10,46 YRV 0189 Qb 2% 1449 08,37 0749 07,34 QLo 0150 0158 |
28 10,48 11.%8 11.G1 07,20 0200 Vb, 64 1449 08,22 0842 0733 0104 ()14/ 01357 !
29 QP57 1086 10,04 1 0675 13249 08 .06 04649 O7.41 0109 0164 __»__i
30 0% .60 10,24 09,93 07,32 0207 06,23 1349 0827 2049 07,49 0104 ()l 1 0161 !
43 31 02,04 10,04 0%.47 0742 0212 0603 1449 08.21 0349 0731 0113 0146 0171
31 11:617 -G8ty Bl o 0L 4% 06,03~ 1449~ 13.461v 1029 10,25~ G403 G156 H154-
of. Yo o7 349 oY ocrod ot5y 0flsy
N
i
. e et e e e e 2 e — —— el e = e e e — — - FE.
¥
1
- R - L N — Y
s
_— I — _ e _h
3
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- I, R B . TABLE 6,11 - e e e e e e o -
R & M CONSULTANTS» INC.
SUSITNA HYDROELECTRID PROJEGT
MONTHLY SUMMARY FOR WATANA WATER QUALITY MONITOR
SEFTEMEER» 1981
MEAN MEAN
MIN.  MAX.  MEAN ' MEAN  MEAN o oMAX. | MEAN COND MEAS
DAY TEMF TEMF TEMF #H DRF TIME 0.0, TIME COND Al , Al .
) ) ') FFM LUMHO LMHO LuMHO
1 07,59 09.16 08,34 07.70 0230 1949 p8, 49 0649 0136 0206 0203
2 07,05 08,05 07.41 07.71 0238 §7.0: 1949 9.39 0045 TOI3Y T 0217 o137
3 06475 07.97 07.29 07.52 0207 1249 2,55 2036 0122 0190 0190
4 07.22 08,13 07,40  07.42 0162 Cd33g g2.29 0238 0102 0159 0154 .
5 07.23 08.32 07.70 T07.40 0165 2038 I YA 1038 0100 T 01nes 0152
é 06.92 © 07,80 07.39 07.41. _ 0171 1738 #,38 0038 0097 0154 015
7 ] 06.3Q__ANWQ7,§§‘Hﬂvfoqigg____ 07.43 0183 2038 .02 0838 0100 0161 ___m0153f
8 05,69 06.81 06.2 07 .40 0196 1738 .82 0738 00924 015177 0147
9 05,61 04460 06,10 07.47 0225 1838 14 .68 0438 0100 0161 0154
10 06.14 07405 06,57 07.38____ 0231 2138 i o073 g 00%6  01%A4 0150
11 05,72 06,67 06,14 07.37 0238 0038 1 0738 0095 0153 0149
12 05.41 06,49 06.08 07,27 0234 0036 1 1138 0087 0140 0140
A3 05415 06,37 05,72 07.37 _ 0246 2338 i, 0 2038 00%4 0136 0149
14 04,59 06,07 05,21 07,38 . 0249 1638 1238 0096 0160 0153
15 05.01 06,02 05,48 07,33 . 0246 1930 1338 0093 015 0149
16 05.43 07,19 06,36 07,40 0224 1130 o830 , 0102M“ﬂwm"0154“ 0189
17 06,00 07,20 06.67 07.48 0205 2128 o328’ 0107 0172 0165
18 06,29 06,93 06,60 07.51 0228 2328 1228 0108 0174 0167
19 06.37 06,81 06.51 07,51 0244 1928 09 395 1128 0109 017% . 0168
20 7T 05.86 "06.34 048,14 07, 48 TR ek el ] 10X g Bel:] T NRETT 0104 T 01870162
21 05,42 0631 05,77 07.5 025 1828 0993 « 0628 09419 0106 0174 0164
22 04,62 039.56 0%.06 07.43 0261 1928 095 0828 09 .03 0107 0178 0166
23 03.94 04,98 04.30 T07.56 0266 0028 09.57 7 TTToaze T 09.87 7 0109 o187 T0171
24 02.70 04,14 03.26 07,58 0271 0128 09 .}z oBzs 09.%1 0110 0196 017%
25 02415 03,18 02,72 07,60 0274 _o12a 2328 09.%a 0113 0209 0181
24 00,50 01.95 01.02 07.73 0289 0028 0928 10.40 ol2a 0234 0194
2 00,30 00.84 00.44 07.77 0295 0826 11 2026 10.40 0127 0254 0203
28 _00.28 00,44 00,34 07,67 0283 09, 1209 _aang 1o.hu__"“m>0118 ; 0236 0194
a9 00,28 00.48 00,37 07.70 0286 1628 o128 1042k 012 TU02447 7 0200
30 00,23 00,42 00,32 07.64 0280 0626 200 104 1r 0117 0234 0195
'30""”’”60.23 09"16 05,19 07,50 0237 1249 ; 2038 05,88 0107 0178 0169
e NOTE : __DISSOLVED OXYGEN ___ODATA SHovid BE DISMISSED
- e OB TO _ SENSOR  MMALFUNCTION .
. oA v g




“TABLE 6.92 o e
R & M CONSULTANTSs INC,

SUSITNA HYDROELECTRIC FROJECT
MONTHLY SUMMARY FOR WATANA WATER QUALITY MONITOR
OCTOEER, 1981
' MEAN MEAN
MIN. MAX.  MEAN  MEAN _ MEAN MIN. . MAX. _ MEAN_ __ MEAN  CONIN MEAS
nayY TEMF TEMF TEME FH OFF 0.0, TIME n.0. TIME .0 CONI AL, ALl
() 1) () FEM FFM FFM LMHO UMMHO LUMMO

1 00,27 00,45 00.36 0766 0281 09.93 0728 10.98 1728 10,43 0119 0238 0198

2 00.32 7 00,577 00.437 7 07,77 o291 09,92 ‘0428 10.98 0028 10,30 0131 0262 0212

3 00.32 00.58 00,45 07.79 0294 10,12 0028 10.85 1028 10.47 0137 0274 0219

4 00,31 00,33 00,32 = 07,66 0282 10,15 1028 10,25 0028 _ 10,20 0123 0246 020

5 -00.26 00,23 =00.23 06.54 0239 10,64 2345 12,32 1045 11,45 0064 0128 0143

4 ~00,22 ~00,14 ~00.18 0655 0242 10,45 1945 10.98 2245 10.58 0067 0134 0146 ¢

7. 700,22 ~00,10  -00,15 04.61 0250  10.62 0048 i1.84 0945 11,23 _ 0072 0144 0151 §

a8 ~00.21 00.19 ~00,0% 06.%56 0244 10.84 1145 13.34 1958 11.83 0071 0142 0151

9 00.06 00,46 00.22 06.53 0245 12,20 2058 13,36 0158 12.78 0071 0142 0154

10 00.06 00,41 00,23 08,51 0245 12,34 . 1958 12,90 12%B 12,54 0069 ___ 0138 0182 {

11 00.04 00,12 00.08 06,52 0248 12,34 1958 13,22 1058 12,62 0071 0142 o1uas
o 12 00.04 00.87 00,33 06.47 0246 11,93 2258 13,14 1156 12,31 0047 0134 014y & |
= 13 00,70 01,39 01,06 06446 0247 11,92 _..21358 12,96 0258 12,07 L0066 0 01246 0146 F
- 14 01.39 02,08 01.468 06.46 0247 11.77 1858 12,69 125 11.98 0067 0128 0144

15 01.23 02,12 01.6% 06,47 0248 11.76 1958 12,35 1058 11,98 0067 0128 0143 !

16 01,13  01.98  01.62.  04.48 0247  11.87 2058  12.63 1758 42,41 0049 0132 0146 !

17 01.23 01.79 01.57 06.47 0244 11.74 2058 12.12 0958 11.93 0068 0130 0146

18 01.36 01,60 01.51 06.47 0244 11.76 0058 12,02 0358 11,89 0070 0134 0147

X -
18 7 7TR00.26 0 T 03,012 700,40 04,77 0255 T 09,92 0428 13,34 0158 11.5% 0081 0ié2 "TTolsl TR |
| |
. N NOTE: DISSOLVED OXYGEN VALUES ARE Low”s . 3
e MMNIT  MALFUNCTION N . Jo/i8lEr . .}
8
B — o No  DATA AVAILABLE THROUGH 11/2 /8 :
;}," ' ;ﬂ‘ vk? :




51-9

NOVEMEER, 1961

&

naY

12
13
14
15
16
17
18
1%
20
21
o
2%
24
25
26
27
28
29
30

MIN,
TEMF
o)

00,13
00.164
00.18
00,12
00.11

00 L
00,05

00,0%
00.04
00,14
00.23

L 00426

00
00,28

00,27

00,24
00,12
00,09
00,09
00.06

.00,0%5

00,05
00,08
00,08

00,04

L0080

01 1 T

MAX .
TEMF
3
00,25

" TABLE €.18
K 2 M CONSULTANTS INC,

SUSITNA HYDROELECTRIC PROJECT

MONTHLY SUMMARY FOR WATANA WATER QUALITY MONITOR

MEAN MEAN
TEMF #H
)
00.22 06464,

00, 28
0027
00,34 _
0D, 28
00,22

00021

Q0.16
00.17

00.17._.

00.29
0032

00.31

0037

00,32 .
00,38
00.38
00,42,
00 .32
00,264

L0010

00.11
00.17

0016

00.42

00,14 046,56
00.21 06,63
00,246 . 06,72
00419 Qb+ 62
00.16 06,88
00,18 .
00,09 0647
00,09 06.47
00,10 . 06.48
00.23 06,68
00.25 046.71
00,29 . 0676 .
002G 06472
00,228 046.77
00,26 046,75 .
00.+31 06.82
00.31 06.81
00,35 .. 0686 .
00,27 06.74
00.18 044463
00,13 . 06.57
00.13 06 .56
00,11 06.53

00,07 . 06,47 __ _

00.07 06448
00.12 046.56

0011 0654

00.20 06.63

0406 . ._.

— Oy AR

MEAN  MIN. L MAXe . MEAM
ORE B0, TIME . DO TIME 0.0
FFM FEM FFM

0240 12,92 . 1005 ___ 13,53 140% 13,21 .

0238 12.5% 1105 12.99 0003 12.70
0247 12.61 0005 13,15 1405 12.88
0241 12.97 QHOS 13,40 0 1605 0 13,25
0258 13.07 2305 13,37 0000 13.19
0254 12.:84 23 13,11 0305 12.98
2658 12.84 13,239 18G05

0250 12.47 2205 13409 1305 12.]
0250 12445 0105 13,05 1405 12,46

L0262 12,53 . 0R05 13,23 _ . 1405 12.80

0274 12.89 0105 13.50 1408 13,18
0278 13,22 0105 13.72 1405 13.51

13.01

0203 13,546 ... 0305 13,94 . 1403 . 13,71 .

0279 13.61 O50% 13.84 23005 13.74
0263 13.79 2205 14.00 1105 13.688
0282 13.78 . 0205 I B P S B L0171 13.86
0291 13.72 1705 13,90 080G 13.82
0292 13.71 04605 13.684 0005 13:764
0295 130600
0282 1350

0273 13.19 1305 13,49

0205 13.935 1508 13,609
0L0%u 13,34

0268 0?64 . 2303 12,60 0005  10.032

0269 07.93 2305 10,08 0005 09,01
02467 Vb 60 2004 08,04 0905 07.30

0264 0973 R30%_ __10,5%___ 0705 _____ 10.21

0244 07.89 0805 09.6% 1505 08,93
0272 08,69 2105 09,73 140% 09,32

L0271 08,31 . .. 1405  __ 0%.41_ .. 0805 . 0%.01

0248 06,60 2005 14.00 1105 12.26

2208 . 13.86 0305 . 13,73

Mk AH
[MRIR ¢
LUHHO)
o117

alo8.

0110
0121
0113
0L07
01.04
Q0B
QOBé
Q008
o111
011y
0129
0132
0138
0138
0146
0148
Q154
0149
0134
QLS
0122
O11s
0103
0100
010%

L0101

0118

MEAN
CXOMI
AL .
LiMHI

Q234

0216
0220
0242
0226
0214

0208 .

0292
Q2

0308
0298
0268

"

0206

0200
0210
0202

0237

S 0235

MEAN
HEAS
And,
LMHD
0222 .
0212
o211
0223
0216
0209
0204
0184
QL79
0182
0207
0219

0242
0248
0250
02461
0264
0271
0272
0204
0245
0237
0227
0209
0203
Q20%
0201

022G

oo
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ATTACHMENT A

HISTORICAL WATER TEMPERATURE DATA
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UNITED STATES DEPARTMENT OF INTERIOR -~ GEOLOGICAL SURVEY PROCESS DATE IS 02-11-A0 .
) 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 :
b TEMPERATURE (DFG. C) OF WATER, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974 ®
» DAY MAX MIN MAX MIN MAX MIN MAX - MIN MAaX MIN . MAY MIN ®
APRIL MAY JUNE Juy L AUGIST SFPTEMARER. °
b Y .
1 —— Tme= 12.5 10,0 ' 10,5 10.5
> , ——— o= T 12.0 10,0 10.5 10.0
. 3 -—- --- 11.0 10.0 10,5 9.5 b
N — -—— 13,0 10.0 10.0 9.0
< - -— — 13.5 10.0 9,0 a.0
. °
. — —— 13.0 10,0 Ra0 7.5
7 -— —— 11.5 11.0 A.0 7.0
. a - - 11.5 10.0 RO 7.0 ®
9 -—- -—- 11,0 9,5 A.0 . 7.0
10 —— —— 11.0 9,0 8.0 . Te5
n —— ——— 11.5 10.0 Be0 7.5
12 ——— - 10.5 9.5 R.0 6.5
a 13 — -— 11.0 9,5 R.S 9.0 °
14 ——— —— 12.5 10.0 R.5 8,0
15 ——- ——— 13.5 11.5 R,5 R.0
» : o
16 —— —— 13.5 11.5 A.0 A.N
17 ——— - 12.5 11.5 ) 7.5 .
» 18 - - 12.5 10.5 R0 7.0 g
19 — —— 11.5 9,5 7.5 7.5
20 —— _—— 10,5 8.5 7.5 7.5
21 —— - 10,0 Re0 7.5 7.5
22 - - 9,0 T.0 7.5 7.5
'S 59 —— —— R0 5.5 7.5 7.0 ° bl
24 - - 8.0 6.0 7.0 7.0
25 ——— —- B,0 7.0 Te5 7.0
) ®
26 —— ——— 8.0 7.5 7.0 7.0
27 —— -— 8,0 7.5 7.0 4.5
o 28 —- —_— 9,5 8.0 645 6.0 o
2g ) ) - - 10.0 9,5 6.0 5.5
In . 14,5 12.5 10.5 9.5 6.0 5.0
> 3 13.0 10.0 10.5 10.0 --- --- d
MONTH h : 14.5 10,0 13.5 5.5 10.5 5.5
* ‘ ’ ®
YEAR 14,5 = 5,5 '
3 NNTE:  NUMBER OF MISSING DAYS OF RECORD EXCEFDED 20% OF YEAR! hd
: ] f .
» ! ' . ]
- -

e

TN 62020005 SUSTTNAYRIVE ﬁAT?GBEbTCﬁetxﬁgﬁs
.nAnrrnnr 149412R " PRATMAGE ARFA

I SOURCE:, AGENCY USGS
TAYE Q2% COUNTY. )T




A " . s S————
e AT ION NUMBER "7 715292000 SUSITNA RIVER AT GOLDN CREEK AK ... . . STREAM - - SOURCE AGENCY USGS
vLATITUDE 624604 LONGITUDE 1494128 DRAINAGE AREA E 6160.00 _ DATUM'  676.50 . STATE 02 COUNTY 170

v TEMPERATURE (DEG. C) OF WATER, WATER YEAR OCTOBER 1974 TO SFPTEMBER 1975

.

DAY MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN
0CTORER NOVEMRER DECEMBER JANUARY FERRUARY " MARCH
1 6.0 5.5 2.5 2.0 '
? 6.5 6.0 2.5 2.0
3 6.0 5.0 2.5 1.5 .
4 5.0 4,5 2,0 1.0
5 5.5 5.0 1.0 1.0
6 6.5 5.5 1.0 1.0
7 6.5 .0 1.0 .5
a 6.5 6.0 1.0 1.0
9 640 5.5 1.0 .5
19 6.0 5.5 1.0 .5
11 5.5 5.0 1.0 1.0
l?. 5!0 4.5 . lns l.o \
13 5.0 4.5 1.5 1.0
14 5.5 5.0 1.0 1.0
15 5.5 4.5 1.0 1.0
16 540 4.5 1.5 1.0
17 5.0 4.0 1.0 1.
1R 4.0 3.5 —— _— -
19 4.0 3.5 RE —-
2n 3.5 3.0 - .-
et
21 3.0 3.0 --- -—-
22 3.0 1.0 -—— ———
23 3.5 2.5 - .- -
Pl 4.0 3.5 - -
25 3.5 2.5 - N
-’
26’ 2e5 2.0 - - -
27 2.0 2.0 - .-
23 2.0 1.5 -—— --- w
79 1.5 1.5 - - -——
3n 2.5 1.5 ——— -—-
3] 2.0 1.5 -—- - - bt
MONTH 6.5 1.0 2.5 .5
v
»
w
™
“I
-

PRI
iy

g R ity s
ikt oAt

£l "y .

SEON RN




STATION
LATITUDE

DAY

MONTH
YFAR

NOTE:

UNTTED STATES DEPARTMENT OF INTERIOR - GEOLDGICAL SURVEY

NUMBFR 15292000
624604 LONGITUDE

SUSTTNA RIVER AT GOLD CRFFK AK
DRATNAGE ARFA

1494128

6160.00

- DATUM

STREAM SOURCE
676.50 STATE 02

TEMPERATURE (DEG, C) OF WATER;VWATER YEAR OCTOBER 1974 TO SEPTEMBER 1975

MAX MINM MAX

APRIL

SoounD noi

AR » PPN WMt

* o o o
oDo0

10,5 «5

NUMBER OF MISSING DAYS OF RECORD EXCEFDFD 20% OF YEAR

MAY

MIN

MAX

JUNE

MIN

MAX

JuLy

MIN

MAX MIN
AUGLST
10.5 q.‘.—’
9.5 8.5
10.0 7.5
B.S 6.5
9,0 6.0
8.0 7.0
8.5 7.0
10.5 6.0

SOURCE
“eYAYE 02

PRNCESS DATE IS5 n2-13-R0

AGENCY USGS

COUNTY 170
MA X MIN
SERTEMRER
9.0 7.0
9,0 7.5
9.5 7.5
9.0 7.5
7.5 ha0
7.0 5.0
7‘0 6.0
6.5 5.0
A5 5.5
6.0 3.0
6.0 5.5
hel 5.0
5.5 4.5
Aal [N}
6,0 4,5
6.0 " 5.5
6.0 5.5
6.5 %)
6.0 3.5
6.0 5.0
6.0 5.5
6be0) Sef
6.0 [}
6.0 5.0
q.s 5.‘;
9,5 3.5

AGENCY US0%

T COURTY ATO

e
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UNITED STATES DEPARTMENT OF INTERIOR - GEOLOGICAL ‘SURVEY PROCESS DATE 1S 02-11-R0
) STATION NUMBER : 15292000 SUSITNA RIVER AT GOLD CREEK AK ' ' STREAM - SOURCE AGENCY USGS L
LATITUDE 624604 LONGITUDE 169412A8 NRAINAGFE, ARFA 6160.00 DATUM  A76.50  STATE 0?7 COUNTY 170
’ TEMPERATURE (DFG. C) OF WATER, WATER YEAR OCTOBER 1975 TO SEPTEMRER 1976 e
O nay MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX VIN ®
APRTL MAY JUNE JuLy . AUGUST SFPTEMRER
. . _ : ®
1 ——— ——- 6.5 2.5 9.5 A.0 ——— - -  ———
? -—- —— 6.0 2.5 10,0 A.0 —— -—— - -—-
» 3 ——— —— 6ol 3.0 9.5 B.0 .- S — —am ®
4 —— -— ) 1,0 a,5 6,5 -—— 12.0 10.5 a,0
S -——— -—- 4.5 3.5 7.5 6.0 13.0 12.% 11.0 7.5 -
kY
6 -— - Se0 3.5 -— -—— ——— 11.5 11.0 2.0
7 -— -—— 5.5 3.5 12,0 11.0 -——— 11.0 10,5 8.0
4 ] - -— 55 3,0 13.5 10.0 11.5 10.5 110 9.5 e
9 —— -——- 5.5. 3,5 13.0 9.5 10,5 9.5 11.5 9.0
10 -— -—— Aol 3.5 13.5 10.0 ——— 9.5 11.0 9.5
: ®
1 1.0, .5 6.5 3.5 13.5 10.5 -—- 10,5 11,5 a,5
1? 1.0 .5 7.0 3.5 11.5 10.5 .—- .- 1n.5 9.5
13 1.0 .5 7.5 4,0 11.5 10.5 - 10,5 -— 7.0 ®
14 TeG 5 A,0 S 11.0 10,5 -— - -—— ——-
15 2.0 .5 A.5 5.5 12.0 10.5 —— 12.0 -——— -
®
l(‘ 2t .S 7.q 400 1205 9.5 - qlq - -
17 2.5 .5 A5 5.0 13.0 9,5 .- 9.5 ——- —
18 2.5 1.5 7.5 4,5 -—— 9.5 -——— - -—— .- -
‘Q 2.‘; l.o R.q ‘3.0 - 11.0 ll.n 9.'; - -
20 305 195 R-S ‘5.0 - 10.5 - 7-5 - - .
-
.21 3.5 2.5 9.5 4.0 —— 10.0 -——— -——— —- ———
?? 4.0 2.5 7.5 60 13,5 10.0 -_— - -— -—-
23 3.0 2.5 9,0 665 12.0 10.5 - - -— -—- -
FIA 4a0 2.0 10,5 6.5 11.5 10,0 .- ——— - ——-
?% C 5.0 2.0 10.5 7.5 -—— 10.0 —— ~—— -—— p—
b/
26 5e0 3.5 12.0 8.0 -—- 10,5 - v ——— ———
27 4.5 3.0 12,0 A,5 —_— 10,0 , . =we -——— ——— -———
78 5.5 3.5 11.5 T 9.0 - —_—— ———— -—— - -—- L
29 . 6.0 3-0 l?cn ' ch —-— 10.5 - - - -
a0 6.0 3.5 17.5 Q.0 -— 11.5 -— S _—— _—
31 740 2.5 — ¢ ee- ——- 11.0 -—— - —— ,—— -
N . I ) . »
MONTH 7.0 . 5 17.5 2.5 13.5 6.0 13,0 7.5 11.5 7.0
-
YEAR 13,5 T
NOTE $ NUMAFER OF MISSING DAYS OF RECORD EXCEEDED 20% OF YEAR -
’J

NTU g
TY % rug

Set

) ¥ SRSV X ! a:;.' 3
AMAtMARE ADEA (019 1¥]
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SOQUTH-CENTRAL ALASKA

143
15292000 SUSITNA RIVER AT GOLD CREEK --Centinued
WATER QUALITY DATAs wATER YEAR OCTOBER 1976 7O SEPTEMBER 1977
suS- - SUS. SUS. SUS. SUS. SUS.
PENDED SED. SEl. SED. SED. SED.
TaTaL TOTAL SUS=- - SEDI=- FaLL FaLL FALL FaLL FALL
MOLYS= TOTAL SELE=- TOTAL TOTAL PENDED MENT DIAM,. DIAM. DIAM, DIAM, 01AM,
QENUM NICKEL NTUM SILVER ZINC SEOI- DIs- % FINER % FINER % FINEFR & FINER & FIMER
1MOY IND) (SE) (AG) (ZN} MENT CHARGE THAN THAN THAN THAN THAN
DATE (UG/L) {uGsL) (uG/sL) (WG/L) (UG/L) (MG/L) (T/DAY) «002 MM .004 MM 008 MM L0116 MM .D31 MM
acT
0less - -~ - - - 10 144 -- - - ~ -
MAY
10eee - - - hnd e 120 1220 - -— - -— —-—
18ees -— - - - - 110 42600 7 9 17 27 44
JUN
lasas i 50 [} <10 a0 915 123000 2 o -] 11 22
JUuL
280aa - —-— - - —-— 394 22300 14 19 29 o4 S4
AUG
104ue Q <59 1 <10 80 655 35404 13 13 27 39 52
SUS. SuS. SUS. SUS. SUSe SUS. SUSe SUS. SUS. SUS. SUS.
SED. SED. * SED. SED. SED. SED. SED. SED. SED. SED. SED.
FaLL FaLL FaiLL FaLL FaLL SIEVE SIEVE SIEVE STEVE SIEVE SIEVE
01aM,. OTaM,. DIAM, DTAM. DIAM. DIAM,. DIamM. DIaAM. DIAM, DIAM, DIAM.
% FINER % FINER % FINER % FINER % FINER % FINER % FINER % FINER % FINER & FINER % FINER
THAN THAN THAN THAN THAN THAN THAN THAN THAN THAN THAN
DATE <062 MM 4125 MM ,250 MM 500 MM 1,00 MM L0682 MM 125 MM  .250 MM .S500 MM 1,00 MM 2.00 MM
acy
0lace - - - -— - - -— - - - -~
MAY
10see - - - - - 44 64 a7 99 100 -
18cee - - -— - - 63 76 S0 99 100 -
JuN
1600 40 62 84 97 100 - - - - - -
JUuL
2844 - - - - - 70 a0 92 , 99 100 -
AUG f
10sas - - - bd - 65 T4 as 95 93 99
TEMPERATURE (DEG. C) OF WATERs WATER YEAR OCTOBER 1976 TO SEPTEMSBER 1977
DAY MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN HAX NIN
APRIL HAY JUNE JuLy AUGUST SEPTEMBER
1 - e 6.5 3.5 9.5 T.5 .
2 - ——- 6.5 3.5 16.0 TS
3 —— ——- 7.0 4,0 9.0 T.0
4 .- ——- S.0 3.5 9.0 T.0
s — —— S.0 3.0 9.0 T.0
6 _——- - 5.5 3.5 10.5 75
7 ane ——— 6.0 4o0 11.5 8.5
8 R - -—- 640 3.5 12.0 9.0
9 ——- o—— 5,5 4,0 . ana
10 —— -—— 6.0 4,0 - -
11 e - 5.0 1.5 ——— -
12 - ——— 440 3.0 -—— -—
13 -~ — 5.5 3,0 - -
14 - -— S.S 3.5 - —
15 —— ——— 5.0 4.0 -— ———
16 - -—- 6.0 4,5 ——- -
17 -—— ~—- 6.5 4,5 -—- ——
18 - ——- 5.0 440 anw e
19 - - 6.5 4,0 ——- -——-
20 —— —— 7.5 4,5 ——- -——-
21 — —— 7.5 S.0 ~—- ——
22 -—- —=- 6.5 5.0 - -—-
‘23 -—- —— 7.0 5.5 - .-
24 S.0 3.5 8.5 6.0 —— ——
25 6.0 2.5 9.0 7.0 —-—— -
26 7.0 3.0 9.0 7.0 ———— Rt
27 T.0 “e0 9.0 6.0 v -——
28 7.0 460 10.0 7.5 —— -
29 5.5 4.0 9.5 8.0 ——— -—
30 S5 3,5 9.8 7.5 —— _—n-
3] 5.5 4a0 -—- == —— ——
HONTH T.0 2.5 10.0 3.0 12.0 7.0
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- v
UNITED STATES DEPARTMFNT OF INTERIOR - GEOLOGICAL SURVEY . PROCFSS NATE IS 02-]1131-80

S STATION NUMBER 15292000 SUSITNA RIVER AT GOLD CREEK AK STREAM SOURCE AGENCY USGS )
LATITUDE 624604 LONGITUDE 1494]12A NRAINAGE ARFA 6160.00 DATUM 676,50 STATE 02  COUNTY 170

o TEMPERATURE (DFGs C) OF WATER, WATER YEAR OCTOBER 1977 TO SEPTFMAFR 1978 b)

PROVISTONAL DATA .

= nay MAX - MIN MAX MIN MAX MIN MAX MIN "MAX MIN MAX vIN "
APRIL - MAY ' JUINF JuLy AUGUST SFDTEMRER

" ' ’ . )
1 ——— -—— 10.5 9.5 -e- ——— 11.5 1.5
2 -— - 11.0 10.0 - ——- 17.0 10.0

. 3 ———— -—- 11.0 10.0 -—- .- 17.0 10.5 p)
4 - — 11.5 10.5 ——— -— 11.5 10.0
5 — S 12.0 11.5 -—- ——— 10.5 9.5

- j
6 —— ——— 11.5. 10.5 ——— —— 1.5 9.0
7 - ——- 12,0 10,5 - ——— 9.5 8.5

» ] ——— - 12.5 10.5 -— - 10,0 8.5 )
9 ——— ——— 11.5 10.5 -— — 9,5 9.0
10 _—— o “—— -—— —— —— 9,5 5.0

¥ : )
11 : ——— -— -—- - - — in.o 9.0
12 — ——— -——— -—— -——— -— 9,5 9.0

- 13 -— -——— - -— —-— -—- 9,0 a,0 .
14 ‘ - . - . - - - - - ll.s ll.ﬂ 9¢5 7.5
15 10,0 9.5 -—- -—— 12.5 11.0 Re5 7.5

) : 2
16 9.5 Ae6 -—— -—- 12.0 11.5 9.0 7.5
17 . R-S 1.q - - - 1236 ]lnn 8.5 7;5

- 18 7.5 7.5 - ——- 17,0 10.5 8¢5 7.5 D
19 RS 7.5 —e -—- 12,0 1140 AN 7.0
20 10.0 7.5 - -——— 11.5 10.5 7.5 )

¢ : D
21 10.5 8,0 -—— P 11.5 10.5 7.0 5.0
- P2 1040 9.0 -——— - 11.0 9.5 6.5 5.5

- 23 o 9.5 A5 -—— -— 11.0 9,5 6.0 S5e ¥,
24, 3,0 8.0 -—— va- 12.0 10.0 5.0 6.5
25 8.5 8.0 - - 11.5 9,5 5.5 4.5

)
7h 9.0 ARs0 -—— - 11.5 9.5 fe5S S5
27 10,0 BN ——— ——— 11.0 9,5 7.0 A0

2R 10,0 - A,5 - —— 11.0 9.5 TeS Ge0 )
29 . } . o 11.0 10.0 ——— -— 11,5 1040 ) 45
30 11.0 9.5 —— -—— 11.0 10.0 5.0 1.5

31 - [, - —— 11.0 9,5 —— -— )
MONTH 11.0 7.5 12.5 9.5 12.5 9.5 17.0 3.5

]

YEAR 12,5 3.5
NOTE: NUMBER OF MISSING DAYS OF RECORD EXCEEDED 20% 0OF YFAR =
2
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, T gTATION NUMBER
s LATITUDE 624604

'ROVISIONAL DATA

DAY

[S2 I RN g

-
S LT~V

— -
N e

——
U w

[V 00 P S BT (SR EORY NS )

counutwn oNtoo o cooo o

MAX

Wwws

WM W

2
2
3
3
3
3
3
3
3
2
2

" a2 o o

. e o o
coUtownio

oo o wn

* = o
oNooo o

15292000
LONGITUDE

TEMPERATUREs WATER (DEG. C)s WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980

MIN

OCTOBER

- A
. .
Nivnooco

\

°
S

.
\

°

S Lwws p
.
ounuvico o
kS

phbns ¢

.
~

= N N NN WS
»

T o
o w
TN

MAX MIN
NOVEMBER
1-5 05'
2.5 D
205 105’
2.0 1.0
2.5 1.0
2.5 1.5
2.5 1.5
2.5 o5
2.5 5
2.0 1.0
2.0 1.0
2.0 05"
1.0 5
2.5 1,0
240 9
1.5 «5-
2.0 1.07
2.0 1.0
2.5 1.0
3.0 2.0
2.0 1.0
2.0 1.0
1.5 1.5
1.5 1.07
1.5 1.0
2.0 1.07
2.0 l.o‘
' 2.0 1.5
1.5 1.0’
1.5 1.07

SUSITNA RIVER AT GOLD CREEK AK " STREAM
DRAINAGE AREA 6160,00 DATUM 676450 STATE 02 COUNTY 170

1494128

MAX MIN MAX MIN MAX MIN
DECEMBER JANUARY FEBRUARY
' NAL RECORDS
PROVISIO EVISION

cypJECT TO R

PROCESS DATE I

SOURCE AGENCY USGS

MAX

MARCH

MIN

S 06-05~81




UNITED STATES OEPARTMEN

-

SOURCE AGENCY USGS

STATE o2

15292000 SUSITNA RIVER AT GOLD CREEK AK

STREAM
676450

TATION NUMBER

'S

COUNTY 170

DATUM

6160,00

DRAINAGE AREA

1494128

LATITUDE 624604

LONGITUDE

TEMPERATURE, WATER (DEG. C)s WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980

ISIONAL DATA

MIN MAX MIN MAX MIN MAX - MIN MAX MIN

MAX

OAY

JUNE JULy AUGUST SEPTEMBER

MAY
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5.07
465”7
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15292000

SUSTTNA RTIVER AT GOLD CREEK AK

WATER TEMP

PROVISIONAL DATA FO< WATER YEAR ENDING SEPT. 30v 1981

DATE

10-01
10-02
10-03
10-04

10-05

10-06

10-07

PERIOD

MAX

4.8

GYMROLS USED ABOVE HAVE THF FOLLOWING MEANINGS

A -~ SUCCESSIVE RECURDED PUNCH READINGS DIFFER By MORE THAN THE SPECIFIED
R - ONE OR MORE INRPUT VALUE IS OUTSIDE THE RANGFE OF THE CONVERSION TABLE
¢ = DAILY SUMMARY 1S FOR AN IMNCOMPLETE DAY

% - UNIT VALUES RECORD WRITTEN

UNITE STATES DEPARTMENT OF THE INTERIOR - GEOLOGICAL SURVEY ~ WATER RESOURCES DIVISION
PRIMARY: COMPUTATIONS OF QUALITY OF WwATER DIGITAL MONITOR RECORDS
NDATA PRNCESSED 03-11-81

TEST DIFF 10

PARAMETER CODE 00010 STORE STATISTICS 00001,00002y
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ALLOWABLE TEST DIFFERENCE
FOR THAT ITEM
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SOURCE AGENCY USGS
STATE 02 COUNTY 290

STREAM
DATUM  1900.00

4140,00

NRATNAGE AREA

1473240
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LATITUDE
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o A5 mm
; 220 ’ SOUTH-CENTRAL ALASKA
15294350 Susitna River at Susitna Station--Continued
‘ : . (National stream-quality accounting network station)
. WATER QUALITY DATA, WATER YEAR OCTDng 1974‘TO>§EEI§§§ER 1975--Continued
SUS- 015~ '
SUS= DIS- TOTAL PENDED SOLVED SUS- 01S=
X TOTAL PENDED SOLVED SELE~ SELE=- . SELE= TOTAL PENDED SOLVED
N MERCURY MERCURY MERCURY NIUM NIUM NIUM ZINC ZINC ZINC
£ : {HG) {HG) (HG) {SE) (SE) (SE) {ZN) (ZN) (ZN)
DATE (uGr/L) {UG/L} (UG/L) {uGsL) {uG/sL) {UG/L) (uG/L) WwersL) uG/L)
H JANS
. - C0eee +«0 «0 «0 1 1 Q9 30_ 20 10
JOO . MAY ’
m- 23444 .0 .0 .0 ] o o 0 40 20
Lo AUG.
27eae <0 .0 .0 0 [ I 90 90 0
TEMPERATURE (DEG. C) OF W2TERy WATER YEAR OCTOBER 1974 TO SEPTEMBER 1975
i, -
- APRIL MAY JUNE JuLy AUGUST SEPTEMBER
DAY MAX MIN MAX NIN MAX MIN MAX MIN MAX MIN MAX HIN
: 1 —— bt 9.0 8.5 10.5 10.0 10.5 10.0 ——- eee
Vo 2 ——- bt 9.0 8.0 10.5 10.0 115 10.0 o= e
IR 3 o= —ae 8,0 Te0 10.0 10.0 12.0 11.0 o= L
' L3 o=a bt 8.0 6.5 10.5 10.0 12.0 11,5 9.0 9.0
5 - - 8.0 6.5 10.5 14.5 11.5 - 11.5 90 9.0
6 - -—— 840 Te0 11.5 10.5 11.5 11.5 9.0 8.5
i, 7 ——- —— 8.5 7.0 11.5 11.5 11.8 11.0 8.5 8,0
. -] bl ——a - 940 8.0 12.0 12.0 11.0 1140 8.0 8.0
. e hsbndnd Gl 8.5 lZ-o 12-0 11-0 10.5 8.0 3.0
10 - ——e 10.5 8.5 12.5 12.0 11.0 10.5 8.0 8.0
1 --- 1040.. 9.0 13,0 12,8 11.0 10.5 8.0 7.5
12 . o= 9.5 9.0 13.0 12.5 11.0 10.5 T+5 7.5
13 —-——— 95 9.0 1245 11.8 10,5 10.5 TS 7.5
14 — 9.5 9.0 11.5 11.0 10.5 10.5 7.5 6545
18 - — 9.5 9.0 1140 11.0 11.0 10.5 7.5 6.5
b 16 . -——— —— 10.5 9,5 11.0 10.5 11.0 11.0 7.5 7.0
e, 17 —— R 10.5 10.0 10.5 10.5 11.0 11.0 7.0 70
[ 18 Se= —-— 10.0 9.5 11.0 10.5 11.0 10.5 75 + Ts0
19 - - 9-5 905 lloo 10-5 10-5 10.5 7-5 7.0
20 ) ——— —— 9.5 9.0 10.5 10.0 10.5 10,5 T.0 Tt
4 21 : -— - 9.0 9.0 10.0 1040 10.5 '10.5 7.0 6.5
PO 22 . — -—- 9.0 9.0 10,0 10.0 10.5 1040 7.5 7.0
T . 23 Te0 6.5 9.0 8.5 10.0 1040 1040 100 75 6.5
24 Ted 6.0 9.0 8.5 1040 1040 10.5 10.0 70 605
25 Y] 540 10.5 9.0 1G+0 10,0 10.S 1040 70 6.5
26 ’ 70 S0 1240 10.0 10.0 10.0 10.0 10.0 8.0 Te0
27 s 8.0 7.0 13,0 - 1l.5 1040 10,0 10.0 10.0 8.0 T5
28 : 8.0 Te0 = 14.0 -  12.0 10.S 10,0 ——e = 75 - Te0
29 . 8.5 75 14.0 12.0 10.5 10.5 o= == 7.0 Te0
30 8.5 Te0 12.5 10.5 10.5 10.5 ki bkt Te0 6,5
a 9.0 740 -——— —— 10.5 10.5 [ ame ase e
MONTH . ——- - l4.0 6.5 13.0 10.0 1240 10.0 9.0 6.5
| -
i N '
P ’
‘
‘\?

s




FEBRUARY HMARCH
MIN MAX MIN MAX MIN

JANUARY

MAX

SOUTH-CENTRAL ALASKA
MIN

DECEMBER

SUSTTHNA RIVER AT SUSITNA STATION--fontinued
MAX

€} OF WATERs WATER YEAR OCTOBER 1S7S TO SEPTEMBER 1976

15284350
TEMPERATURE (DEG,.
NOVEMBER

MIN MAX MIN

CCTOBER

MAX
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11.0
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12.5

12.5
12.5
12.0
12.5
12.0

10.5

MAX
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12,5
12.5
12.5

12.5
13.0
13.5
14.0
140
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14.5
14.0
13.5
12.5

13.0
13.0
13,5
13.0
12.5
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13.40
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13.0
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13.0
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SOUTH-CENTRAL ALASKA
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15294350 SUSITNA RIVER AT SUSITNA STATION--Continued

TEMPERATURE (DEG. C) OF WATER, WATER YEAR OCTOSER 1976 TO SEPTEMBER 1977
MAY 1977
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MEAN
6.5 7.5
7.5 8.5
8.0 9.0
8.5 8.5
6.5 7.5
7.0 8.0
MIN  MEAN
SEPTEMBER
9.5 1040
9.5  10.0
10,0 11.0
10,0  11.0
9.5  10.0
8.5 9.0
7.5 8.0
7.0 8.0
8.5 8.5
a.5 5.0
9.0 9.0
8.5 9.0
7.5 8.0
8.0 8.0
7.0 7.5
6.5 7.0
6.5 7.0
740 7.0
640 6.5
6,0 6.5
5.5 6.0
5.5 6.0
6.0 6.5
5.0 5.5
S.0 5.5
5.0 5.5
5.5 5.5
5.5 6.0
4.5 5.0
1.5 4.0
3.5 7.5
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MEAN

3.
3.

1.0

MEAN

10.5
11.0
131.0
11.5
11.0

10.5
11.S
12.5
1240
13.0

13.5
14.0
12.5
10.5
10.0

9.5
9.5
9.0
8.5
10.0

11.5
11.5
10.5
10.0

9.5

9.5
10.0

. 11.0

12.0
11.5

11.0
10.5

5
0

DAY

MAaX

11.5
12.5
12.5
12.0
12.0

12.5
13.0
13.5
12.5
13.5

13.5
13.0
13.0
13.0
11.0

11.0
11.0
12.5
12.5
11.5

10.5
11.0
i2.0
13.0
13.5

13.5
14,5
14,5
14.5
15.0
15.5

15.5

SOUTH-CENTRAL ALASKA

SUSITNA RIVER AT SUSITNA STATION--Centinued

TEMPERATURE (DEG. C)} OF WATER, WATER YEAR OCTOBER 1977 TQ SEPTEMBER 1978

MAY 1978
MAX MIN
9.0 B.¢

10.0 8.5
10.0 9.0
10.0 8.0
MIN MEAN
SJULY

10.5 11.0
11.0 11.5
11.5 12.0
11.0 1t.5
12.0 12.0
11.5 12.0
11.5 12.0
11.5 12.5
12.S 13.0
12.0 12.5
12.0 12.5
12.0 12.5
12.0 12.5
1l.0 11.5
10.0 10.5
10.0 10.5
8.5 10.0
10.5 11.S
11.0 11,5
10.5 11.0
10.0 10.5
10.0 10.5
10.0 10.5
11.5 12.0
12.0 12.5
12.0 12.5
12.5 13.5
12.5 13.5
12.0 13.0
13.0 4.0
13.5 14.5
9.5 12.90

g

MAX

15.5
15.5
15.5
15.0
13.5

13.0
12.5
12.5
13.5
13.5

13.5
13.5
12.0
11.5
12.5

12.5
12.0
13.0
13.0
12.0

12.10
12,0
11.5
11.5
12.0

12.0
11.5
11.5
10.5
10.5
10.5

15,5

HIN
AUGUST
14,0

14.90
14.0

MAY 1978

MAX

10.¢
10.5
19.5
10.5

MEAN

15.0
15.0
14,5
13.5
13.0

12,0
12.0
12.0
12.5
12.5

13.90
12.5
11.5
11.0
11.5

12.0
11.0
12,0
12.0
11.5

11.5
11.0
11.0
11.0
11.0

11.0

- 11.0

10.5

- 9.5

10,0
10.0

12.0

MIN

MAX
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MEAN

9.5
9.5
10.0
10.0

MIN MEAN
SEPTEMRER

10.0 18.5
10.5 11.0
10.5 11.0
10.5 11.0

10.0 10.0
9.0 9.5
9.5 10.0
9.0 8.5
9.5 9.5
8.5 9.0
8.5 9.0
9.0 9.5
9.0 9.5
9.0 9.0
8.0 8.5
B.o 8.5
8.0 8.5
8.5 8.5
8.0 B.5
7.5 8.0
8.0 4.0
6.5 T.0
5.5 6.0
5.0 6.5
6.5 TS
6.0

S.0

Se0 9.0
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182 SOUTH-CENTRAL ALASKA

15294350 SUSITNA RIVER AT SUSITNA STATION--Continued

TEMPERATURE (DEG. C) OF WATER, MAY TO SEPTEMBER 1979 . ::f

MAY 1979
DAY MAX MIN MEAN DAY MAX MIN MEAN ' DAY MAX MIN MEAN
15 6.5 5.0 5.5 21 9.0 7.5 8.0 27 11.5 10.90 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 B.0 8.5 29 11.5 10.0 10.5
13 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 .
K MONTH 11.5
DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN - MEAN
JUNFE, JULY AUGUST SEPTEMRER
1 10.5 9.5 10.0 14.0 11.5 12.5 13.5 11.5 12.0 10.0 Q.d 9.5
2 10.5 9,5 10.0 15.5 13.90 1440 14,5 12.5 13.0 10.0 A.5 9.5
3 10.5 8,5 9.5 16.5 14.5 15.7 14,0 12.5 13.5 10,0 9.0 9.5
& 10.0 9.5 9.5 16.5 14,5 15.0 14.5 12,5 13.5 9.5 8,5 9.0
S 11.5 9.0 10.0 14.5 12.0 13.0 14.0 12.5 13.0 9.0 B.0 BaS
A 11.0 ° 10.0 10.5 12.0 10.5 11.0 12.5 11.5 11.5 9.5 .5 9.0
7 10.5 9.0 9.5 11.5 9.5 10.5 11.5 11.0 11.0 10.0 8,5 9.0
A 18.5 9.0 9.5 12.5 11.0 12.0 12.9 11.0 11.5 10.0 9.0 9.5
9 12.5 10,0 11.9 13.0 11.0 11.5 12.0 11.5 12.0 10,0 9.0 9.5
10 12.5 11.0 12.0 14.0 12.0 13.0 11.5 11.0 11.0 10.0 9.5 10.0
11 12.5 11.0 11.5 14,5 13.n 13.5 11.0 10.5 11.0 10.0 B.5 L 9.5
1?2 12.0 10.5 11.5 14.5 12.5 13.0 12.0 10.5 11.0 10,0 9.0 9.5
13 11.5 10.5 10.5 14.5 12.0 13.9 12.5 11.5 12,0 9.5 9,0 9.0
14 11.5 9.5 10.5 14.0 12.5 13.0 12.0 11.0 11.5 9.5 9.9 9.0
15° 11.5 10,5 11.0 12.5 11.0 11.5 11.0 10.5 10.5 9.5 8,5 9.0
16 11.5 10,0 10.5 11.0 10.0 1n.5 10.5 9.5 10.0 8,5 7.5 3.0
17 11.0 10.0 10.5 13.0 1¢.5 11.0 11.5 10.0 10.5 ReS A.0 8.0
18 12.5 10.0 11.0 13.5 12.5 13.0 11.5 10,0 10.5 A5 ReS A.S
19 12.5 11.0 11.5 14,0 12.0 13.0 11.0 ~10.5 10.5 , B.5 7.5 8.0
20 11.5 10,5 11.0 14.0 12.5 13.0 11.5 10.5 11.0 B.0 7.5 7.5
21 13.0 10.5 11.5 13.5 12.5 13.0 11.5 10.0 10.5 7.5 T.0 7.5
27 14.5 12.0 13.0 12.5 11.5 12.0 - 12.0 10.5 11.5 7.5 T 7.0
23 15.4 13.0 14.0 12.0 11.0 11.0 -12.5 11.0 11.5 7.5 T.0 7.0
24 1445 12.5 13.0 11.5 11.0 11.5 12.5 11.0 11.5 745 Te0 7.5
?s 12.5 10.0 11.0 11.5 11.0 11.0 12.5 11.0 12.0 T.5 6.5 7.0
25 10.0 8.5 9.8 12.5 10.5 11.0 12.5 11.0 12.n 6¢5 6.0 645
27 S0 B,0 8.5 13.0 11.5 . 12.0 12.5 11.5 12.0 .5 6.0 5.0
28 10.0 8,5 9.0 14.0 11.5 12.0 12.0 11.0 11.5 6.0 5.5 L3Y)
29 11.5 9,0 10.0 13.5 12.0 13.0 11.5 10.0 10.5 6.0 Se0 5.5 -
In 12.5 10.5 11.5 13.5 12.5 13.0 9,5 8.5 9,0 5.5 S.0 5.5
31 -—— ——— —— 13.5 12.0 12.5 10.0 8.5 9,5 —— ——— ——
MONTH 15.0 8.0 1n.5 16.5 9.5 12.5 14.5 A.5 11.5 10,0 S.n .0
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ATTACHMENT B

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. Inciuded aiso 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 bank. Ten sites will be required for suspended
sediment sampliing. 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
[ntegrating 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 "Suspended Sediment Sampling" for a
detailed description of the P-61 operation. The van Dorn sampler
makes use of a '"grab" 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
simuitaneously, entrapping the water sample.

Prepare a level surface and set up the YSI model 51B Dissolved
Oxygen meter, the YSI model 33 S-C-T meter and the VWR
Scientific Mode!l 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 YS|I 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 shouid 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.

Temp °C CF Temp °C CF Temp °C CF
0 1.80 7 1.49 14 1.25
1 1.74 8 1.45 15 1.22 -
2 1.69 9 1.4 16 1.20
3 1.65 10 1.38 17 1.17
4 1.61 11 1.35 18 1.15
5 1.57 12 1.32 19 1.13
6 1.53 13 1.29 20 1.10

pH

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 [eft side to illuminate the
digital dispiay. 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 TEMPERATURE dial until the meter
reads 4.00. Measurements of the water sample should be taken

s14/] -2 -

-



A

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 "step" 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 YSI model
51B 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 FULL SCALE 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 SOLUBILITY 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 0, and adjust the
CALIB knob so that the pointer indicates the va?ue 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 CALIB. 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
should set at the mark for the local elevation.

If the water saturation procedure was carried out correctly, then
no adjustment of the CALIB knob is necessary. If the pointer
does not correspond to the local elevation, then adjust by turning
the CALIB knob. Then repeat the water saturation 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 FULL SCALE. Remove
the protective bottle and suspend the probe over the side of the
boat. Set switch to READ TEMP and adjust the OXYGEN
SOLUBILITY dial to the temperature of the water indicated by the
meter. Record the water temperature on the field data form.
Agitate the sensor vertically at a constant rate. Position switch to
READ O, and the pointer will indicate dissolved oxygen in p.p.m.
Repeat t%is 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
adherring 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, they can also be drained intc the bucket with the other
water quality samples. The water in the bucket now constitutes
the "composite" sample.

Filtering and Preservation.

Prepare the filter assembly by rinsing out the container carefully
and inserting a 0.45-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 intoc the filter. Using the air
pump, pressurize the filter only enough to produce a slight stream
of filtered water from the nozzle in the bottom piate. 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 "blank" 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, T1-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 H2504 (sulfuric)
or HNO3 (nitric), are added to the appropriate bottles.

All samples for quantitative analyses are kept in a 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

Alkalinity should be determined on-site in the field to avoid effects
of storage and air mixing with the sample. However, if this isn't
feasible, then it would be acceptable to delay this measurement
until return to camp. A separate unfiitered 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. Alkalinity is measured using a potentiometric
titration to an end point pH. The end point pH is determined by
the expected alkalinity concentrations as follows.

Alkalinity
(mg/1 of CaCO3)
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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Container

Plastic
1 quart

Plastic
1 gquart

Plastic
1 quart

Plastic
1 quart

Plastic
1 quart

Glass (freon
rinsed)
1 quart
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TABLE 1

R&M CONSULTANTS
WATER SAMPLE PREPARATION

Field Preparation
and Label

HNO3
FilteFed

No Preservative
Filtered

H,S0O
Fﬁterged

H.S0
Uéfilfered

No Preservative
Unfiltered

No Preservative
Unfiltered

Parameters

}CAP Scan
Uranium
Radioactivity, Gross Alpha

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
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Calibrate the pH meter (see pH meter section). Obtain a 100 ml.
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 mi as
read from the graduations on the buret. The sample was
obtained from the Susitna River and alkalinity was expected
to be between 30 and 150 mg/l of CaCO.,. The end points to
titrate to are therefore, 5.1 and 4.8. "Acid 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 mil. of acid was required
to reduce the pH to 4.8.

Alkalinity is calculated as follows:

Alkalinity = (2C-D) x0.02 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

Field Parameters

Dissolved Oxygen
Percent Saturation, %
pH, pH units
Conductivity, umhos/cm
Temperature, °C
Carbon Dioxide
Alkalinity as CaC:O3
Settleable Solids, ml/I

Laboratory Parameters

Ammonia Nitrogen
Organic Nitrogen
Kjeldahl Nitrogen
Nitrate Nitrogen

Nitrite Nitrogen

Total Nitrogen
Ortho-Phosphate

Total Phosphorus
Chemical Oxygen Demand

susi8/j

Detection
Method2) Limitt3)
SM 421F 0.1
c 1
EPA p239 0.01
EPA p275 1
SM 212 0.1
SM 407A 1
EPA p3 2
EPA p273 0.1
EPA p159 0.05
Kjeldahl 0.1
EPA pi175 0.1
EPA p197 0.1
EPA p215 0.01
EPA p175 0.1
EPA p249 0.01
EPA p249 0.01
EPA p20 1

10

from the

u.s.c.s.(®

1

Data Available

GC

GC

GC, VC
GC, vC
GC, vC
GC, vC
GC, vC

GC
GC

GC, vC
GC
GC
GC
GC



TABLE 2 -~ CONTINUED
Data Available
Detection from the
Method (%) Limit(3) u.s.g.s.®
Laboratory Parameters {(Cont'd) \
Chioride EPA p29 - 0.2 GC, vC
Color EPA p36 1 GC, VvC
Hardness C 1 GC, VvC
Suifate EPA p277 1 GC, VC
Total Dissolved Solids®>’ EPA p266 1 GC, VC
Total Suspended Solids(s) 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 508A 0.0002 -
Lindane SM S508A 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 508B 0.01 -
icap scan‘?
Ag, Silver 0.05 GC
Al, Aluminum 0.05 -
As, Arsenic 0.10 -
Au, Gold 0.05 -
B, Boron 0.0 -
Ba, Barium 0.05 GC

susi8/j



TABLE 2 =~ CONTINUED

Data Available

Detection from the
Method‘?? Limit"S) u.s.g.s.™
Laboratory Parameters (Cont'd) |
ICAP SCAN - (Cont'd)
Bi, Bismuth 0.05 -
Ca, Calcium 0.05 GC, VC
Cd, Cadmium . 0.0 GC
Co, Cobait : 0.05 GC
Cr, Chromium 0.05 GC
Cu, Copper 0.05 GC
Fe, lron 0.05 GC, VC
Hg, Mercury 0.1 GC
K, Potassium 0.05 GC, VvC
Mg, Magnesium - 0.05 GC, vC
Mn, Manganese 0.05 GC, VC
Mo, Molybdenum 0.05 -
N3z, Sodium . 0.05 GC, VC
Ni, Nickel 0.05 GC
Pb, Lead 0.05 GC
'Pt, Platinum 0.05 -
Sb, Antimony ) 0.10 -
Se, Selenium 0.10 GC
Si, Silicon 0.05 -
sn, Tin 0.10 -
Sr, Strontium 0.05 -
Ti, Titanium 0.05 -
W, Tungsten 1.0 -
V, Vanadium 0.05 -
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TABLE 2 -~ CONTINUED

Data Available

Detection from the
Method(?) Limit$3) u.s.c.s.
Laboratory Parameters (Cont'd)
ICAP SCAN - (Cont'd) .
Zn, Zinc 0.05 GC
Zr, Zirconium 0.05 -

(1)

(2)

(3
(4)

(5)

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 Departmeant of Envirommental Conservation to provide
water quality amalyses.

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.
C - Value computed by R& Conmsultants, Inc.
Kjeldahl - SM 420

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

All values are expressed in mg/l unless otherwise noted.
GC - Parameters measured by the U.S. Geological Survey at Gold Creek.

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

TDS - {filterable) material that passes through a standard glass fiber
filter and remains after evaporation (SM p93).
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(6)

(73

TSS - (nonfilterable) material retained on a standard glass fiber filter
after filtration of a well-mixed sample.

ICAP SCAN - thirty two (32) element computerized scam in parts/million (Ag,
Al, As, Au, B, Ba, Bi, Ca, Cd, Co, Cr, Cu, Fe, Hg, K, Mg, Mn, Mo, Na, Ni,
Pb, Pt, Sb, Se, Si, Sm, Sr, Ti, V, W, Zn, Zr)
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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/!) Conversion Factor
Calcium 2.497
Magnesium 4.116
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 their 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 0°C 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 bank,
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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SOLUBILITY' OF OXYGEN IN WATER (Saturated with Air}) IN PPM
AT VARIOUS TEMPERATURES AND PRESSURES

P mm 776 760 750 725 700 675 650 625
Pinches 30.51 29.92 29.53 28.54 27.56 26.57 25.59 24.61

0 148 14.6 144 139 138 129 125 12.0

1 145 142 141 138 131 126 122 117

2 141 139 137 132 129 123 118 114

3 138 135 133 128 124 120 11§ 111

4 134 332 130 125 121 117 112 108

5 131 128 12,6 122 118 114 1089 195

R 6 127 126 123 119 115 111 107 103
7 12.4 122 12.0 11.6 112 108 104 10.0

8 121 118 117 113 109 105 10 a8

9 118 116 1.8 111 107 103 99 95§

10 16 113 112 108 104 101 87 93

1 1.3 111 108 106 102 38 95 g1

12 111 108 107 103 100 96 92 839

13 108 106 105 tO.1 98 94 91 8.7

14 106 104 102 99 95 92 89 85

w 15 104 102 100 97 93 90 87 83
I 15 101 93 98 95 91 88 85 8.1
o 17 99 97 96 93 90 86 83 8.0
= 18 97 95 94 91 88 84  B1 78
Z 19 95 93 92 83 86 83 80 76
a 20 93 92 91 87 84 81 78 15
w21 82 90 89 86 83 80 17 14
T 22 s 88 87 84 81 78 75 72
& 23 B8 87 85 82 80 77 74 71
o 24 87 as g4 a.t 7.8 75 72 7.0
] 85 84 83 80 77 7714 71 6.8
¥ 26 84 82 81 786 16 13 710 6.7
2 27 82 81 80 17 14 71 69 66
s 28 8.1 79 78 16 73 70 67 6.5
w29 79 78 77 14 12 69 86 64
s 30 78 77 76 73 10 68 65 6.2
w3y 77 75 74 72 89 67 64 6.1
. 32 76 74 73 70 68 66 63 60
33 74 73 72 689 67 64 62 58

34 73 72 1 68 66 63 8.1 5.8

3s 72 74 70 67 65 62 60 57

36 . 71 70 69 66 64 6.1 59 56

. 37 70 68 67 65 63 60 58 56
38 69 &7 66 '64 62 659 57 5.5

. 39 68 &6 65 63 6.1 58 56 5.4
40 67 &5 64 82 60 57 55 53

41 66 64 63 61 59 56 54 52

42 65 63 62 60 58 .56 53 51

43 64 82 6. 59 57 55 52 50

a4 63 6.1 60 58 56 54 52 48

45 62 60 59 57 55 §3 51 48

a6 6.1 59 53 56 54 52 50 48

47 80 59 58 56 53 5.1 49 47

43 59 58 57 56 53 50 48 46

49 58 57 S6 54 52 50 47 45

50 5? §6 55 53 51 43 47 44
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River Stage Before

River Stage After

DATE:

WQ ANALYSIS - FIELD PARAMETERS

SITE:

PARAMETER

LB

Dissolved Oxygen (ppm)

RB MEAN

. Percent Saturation

pH

Cdnductivity {umhos/cm)

- e — e -

Adjusted to 25°C

- v o wme e om wm e e e o - e -

Temperature (°C)

Free CO, (mg/1)

Alkalinity (mg/l as CaCO

3)

Settleable Solids (ml/1)

Barometric Pressure

Air Temperature
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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-b1 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-671 should be tested for
proper operation. An audible "click" 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 overfill.

Each bottle must be properly labelled with respect to stationing,
location, date, etc.
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