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1 - INTRODUCTION

The 1982 water quality program conducted by R&M Consultants is a contin-
uation of the hydrology data collection, Subtask 3.03 of the Susitna
Hydroelectric Feasibility Study. The objective of the program is to estab-
lish baseline water quality data, supplement U.S. Geological Survey data
and identify parameters which are particularly sensitive to flow variability.
This report describes and presents the results of the 1982 data collection
effort and is intended to supplement the 1981 Water Quality Annual Report
where a more comprehensive discussion on methodology is given as well as
a tabulation of historical data. Section 2 of this report explains the
significant problems encountered with the 1982 data and presents
tabulations of the parameter concentrations as well as 1980-1982 water
quality summaries of data collected by R&M Consultants and similar
summaries of records available from the U.S. Geological Survey.
Attachment A contains a tabulation of 1982 water témperatures recorded at
Denali, Vee Canyon and in the Chulitna River by the U.S.G.S.,
Attachment B has a listing of provisional 1982 U.S.G.S. water quality data
collected from the stations at Gold Creek, Sunshine (Parks Highway
bridge) and Susitna Station ' near the Yentna River confluence.
Attachment C " has the 1882 tabulated daily discharges from the U.S.G.S.
gaging station at Gold Creek, and the R&M station at Watana. Again, the
U.S.G.S. data are preliminary and subject to change. Attachment D
presents the results of an analysis by Particle Data Laboratories Ltd., on
a suspended sediment sample collected from the Susitna River near Chase

(near railroad mile post 232 or river mile 103).
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2 - 1982 WATER ‘QUALITY DATA COLLECTION

2.1 - Field Data Collection

During the previous two years of water sampling, the R&M program target-
ed flow events related to snowmeit floods, rainfall floods and winter low
flows. These data effectively supplemented the regularly scheduled
U.S.G.S. sampling program. The 1982 data collection effort concentrated
on defining the variability of specific parameters pertinent to Exhibit E,
Chapter 2 of the Federal Energy Regulatory Commission (FERC) license
application. The application required data on concentrations of major ions
(Ca, Mg, K, Na, HCO

specific conductance, pH, total dissolved solids, alkalinity, hardness,

3 804, Cl), nutrients (phosphate and nitrates),
dissclved oxygen, suspended sediments, turbidity and temperature.

A significant change in procedures for 1982 was that Chemical and Geolog-
ical Laboratories, Inc. in Anchorage, analysed 4 of the collected samples,
and Northern Testing Laboratories, Inc. of Fairbanks analysed the remain-
ing 8 samples, as noted on the data tables. The quality control
procedures used by Northern Testing Labs are preferred. Duplicate
samples were sent to each lab for testing on August 10, 1982, the results
of which appear in Table 2.3, under separate columns labeled 8/10/82. All
field parameters were measured by R&M Consultants, Inc. using methods
outlined in the Water Quality Procedures Manual, revised (R&M, 1981},

Tables 2.2 and 2.3 present the results of field and laboratory testing of
samples collected by R&M Consultants in 1982. These tables, together with
Tables 3.1, 3.2, and 4.1 - 4.4 from the 1981 Water Quality Annual Report
(ReM, 1981) provide the data base for the statistical summary presented
on Tables 2.4 and 2.5 of this report.

2=1
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The 1982 water quality program concentrated on a limited number of pa-
rameters sampled at frequent intervals. In addition, it was intended that
a sample be collected on the rising limb, at the peak, and on the falling
limb of a flood hydrograph. The first water sample for the 1982 program
was collected in February through an open lead in the ice cover near the
center of the channel at both Gold Creek and Vee Canyon. Summer sam-
ples were collected weekly from early July through the first half of
August, thereafter every two weeks through September, and finally one
set of samples was collected during freezeup in October when the water
temperature had reached 0°C and frazil ice was flowing. The
September 15 values correspond to a rising limb of a hydrograph near the

maximum stage of a late summer flood.

Several problems with electronic instruments were experienced in the field,
which has resulted in data gaps. The most significant is the lack of pH
values or hydrogen ion concentrations. The instrumentation performed
erratically and would not maintain the calibration values. The numbers
read off the meter were of dubious accuracy and have been rejected.
Alkalinity could not be measured in the field, howéver, the laboratory did
determine alkalinity of the sample if it was received within 24 hours from
the time of collection. Alkalinity, ortho-phosphate and nitrogen are time
dependent parameters, and even though the samples were preserved with
sulfuric acid, the concentrations of these parameters will not maintain
representative ‘values longer than 24 hours. Logistically this requirement
presented a problem. With the cooperation of Alaska Railroad personnel at
the Gold Creek Section House the problem was alleviated by shipping the
samples to Fairbanks by train where they were picked up at the station
and delivered to Northern Testing Laboratories, Inc. for analysis. Usually
this could be accomplished within the time limit; however, the August 5

samples arrived too late for accurate concentration analyses.
ReM deleted from the 1982 program the measurement of settleable solids in

the field. During the past two vyears of sampling, no appreciable

accumulation of solids had been observed to settle out in the Imhoff cones.

2-2
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Specific conductivity which is routinely measured in the field was omitted
from the list of laboratory parameters since this procedure was redundant
and did little to strengthen the data base. Uranium, radioactivity and
organic chemicals had been monitored in 1980 and 1981 with no significant
concentrations appearing; therefore, these parameters were dropped from

the 1982 program.

In 1980 when the water quality monitoring program began, the objective
was to gather data on a diverse range of parameters in order to define
those which were present in significant concentrations. The ICAP scan
was utilized to determine which elements occurred.in concentrations greater
than 0.05 mg/l. After 2 years of accumulated data, the significant
elements have been isolated and no further general analysis is being

conducted.

Major cations and anions were routinely analyzed to determine the accuracy
of the laboratory analyses by means of an ion balance calculation (the sums
of the milliequivalent (meq) concentrations of the cations and of the anions
should be equal). R&M computed the water hardness by dividing the
major cation concentrations (Ca & Mg) by their respective equivalent
weights and then multiplying the sum of the cations in meqg/l by the
equivalent weight of CaCOS, in order to report the hardness as CaCOB.

In conjunction with the river sedimentation study and with the cooperation
of the U.S. Geological Survey, a comprehensive sediment sampling and
analysis program was conducted in 1982. The U.S.G.S. collected samples
of bedload, suspended sediment and turbidity on a weekly basis from June
through September from four sites near the three rivers confluence area
near Talkeetna. The Susitna River was sampled near Chase at railroad mile
232 (river mile 103) and at Sunshine, near the Parks Highway Bridge.
The Chulitha River was sampled near the Chulitna Canyon, and the
Talkeetna River was sampled at the U.S.G.S. gaging station about 5 miles
upstream from the ‘mouth. Turbidity samples were collected near

midchannel with a depth- integrated sampier, then submitted to RE&M

2=3
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Consultants for analysis. The measurements were conducted with a
nephelometer (Hach #16800 Portalab Turbidimeter). The U.S.G.S.
determined preliminary suspended sediment concentrations on duplicate

samples at their Anchorage lab. The results of these tests have been

compiled and are shown on Table 2.11. The results of the particle size

distribution and the bedload analyses have not been made available.

ReM submitted a depth-integrated water sample to Particle Data Labo-
ratories, Ltd. for determination of suspended sediment concentration,
particle size distribution and petrographic analysis. These results are

presented in Attachment D.
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2.2 - Review of Data Handling and Summarization Procedures

An explanation of the methods used for summarizing the data collected by
R&M Consultants and the U.S. Geological Survey may be appropriate to
define the significance of the wvalues, to avoid potential confusion about
discrepancies between the 1981 summary tables and the summary tables
presented in this report, and to establish guidelines for compiling these

data summaries in hopes that they will be adhered to in the future.

Because the U.S. Geological Survey and R&M Consultants use different
criteria for establishing sampling intervals, some common basis for a data
summary was necessary. The U.S.G.S. generally samples monthly to
define seasonal and vyearly variations over a long period of record, at some
stations as long as 40 years. The water quality program conducted by
ReM Consuitants was designed to assess concentrations at various specific
discharges, and only of parameters known to be critical to certain aquatic
habitats currently under study. In order to present the information from
both organizations in a compatible format, the data were arranged
according to three seasons: summer, winter and breakup. The starting
and ending points of these "seasons” can vary from year to year. For the
purposes of the summaries, breakup has been defined as extending "from

the time the ice begins to break-up, until recession of spring runoff”
(R&M, 1981).

in practical ter;ms, however, the available records are not always adequate
to identify this period each year at each station. Historically, on the
average, the ice has gone out around the first week in May, and by June
summer rains have begun. Therefore, for the 1982 compilations, the
month of May was considered to be breakup. Similarly, winter was defined
as starting when "the water temperature drops essentially to zero in the
fall." In these compilations, a temperature of “essentially zero" was
considered to be 0.5°C or less. In the absence of water temperature data,
winter was defined as starting October 15, when frazil ice can normally be

found in the river water. Summer extends from the end of breakup till
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the beginning of winter. Occasionally, data were collected during
unseasonal climatic events; these data were assigned to a season on a case

by case basis.

In general, each water quality parameter was reported by the USGS as a
single value measured on a given day. All data were assigned to the
appropriate season using the above criteria and tabulated. The maximum
and minimum values were recorded, and the arithmetic mean was calculated
for each parameter during each season. Occasionally, the U.S.G.S. made
several measurements on the same day of certain parameters along a stream
cross section. To avoid weighting days with multiple data points more
heavily than days with single values, the multiple data points were av-
eraged and the resultant value utilized as a single data point in the deter-
mination of maximum, minimum, mean values and number of observations.
Data were occasionally reported as "ND" (Not Detectable) or listed as
being less than a given minimum detection limit. These data were not

utilized in calculating means or determining minimum values.
For Example:
The raw data seasonal breakdown for ortho-phosphate from samples

collected at Gold Creek by R&M Consultants from 1980 through 1982

is as follows:

Summer Winter Breakup
<0.02 0.01 <0.01 <0.01
<0.01 <0.01 <0.01 <0.01
<0.01 <0.01 0.02

0.10 <0.01
<0.01 <0.01
<0.01 <0.01
<0.01 <0.01
<0.01 0.02

2-6
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Data Summary Summer Winter Breakup
Maximum 0.10 0.02 -
Minimum 0.07 0.02 -
Mean 0.04 0.02 =

# of Detectable Values 3 1

# of Observations 16 : 3 2

The number of observations of each parameter during each season was
reported two ways. The Number of Observations” indicates the number of
times a parameter was tested for and includes values reported as less than
the minimum detection limit. The "Number of Detectable Values" includes
only hard data. Maximums, minimum, and means were calculated utilizing

only detected concentrations.

Tables 2.4 and 2.5 list the 3 year summary results for all parameters which
R&M Consultants tested. Table s 2.6 through 2.10 present the summarized
data collected by the U.S.G.S. which are statistically compatible with the
data coliected by R&M Consultants.

Much of the data published by the U.S. Geological Survey represents test,
analytical procedures and field methodology that are not used by R&M
Consultants or the contracted laboratory. Incompatible  analytical
procedures, for instance, can lead to reported data that are not directly
comparable. The U.S.G.S. generally reports total concentrations for a
specific parameter. For the purpose of this study, R&M has only analysed
and reported dissolved concentrations, unless otherwise noted. Therefore,

to facilitate direct comparison of values, only the U.5.G.S. dissolved
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concentrations have been summarized. See Attachment B for a
comprehensive listing of all the parametehs analysed by the U.S.G.S. and

the many ways in which the concentrations are reported.
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BY R&eM CONSULTANTS,

Field Parameters

Dissolved Oxygen
Percent Saturation, %
pH, pH units
Conductivity, umhos/cm
Temperature, °C
Carbon Dioxide
Alkalinity as CaCO3
Settleable Solids, ml/|

Laboratory Parameters

Ammonia Nitrogen
Organic Nitrogen
Kjeldahl Nitrogen

Nitrate Nitrogen

Nitrite Nitrogen

Total Nitrogen
Ortho-Phosphate

Total Phoéphorus
Chemical Oxygen Demand
Chloride

TABLE 2.1 _
WATER QUALITY PARAMETERS ANALYSED
FROM GOLD CREEK

Method?

SM 421F
C

EPA p239
EPA p275
SM 212
SM 407A
EPA p3
EPA p273

EPA p159
Kjeldahl

EPA p175
EPA p197
EPA p215
EPA p175
EPA p249
EPA p249
EPA p20
EPA p29

INC.

1

Detection

Limit>_

0.1

£0.01

O N = O =

.05

O—'OOOOOOSDO
o
—

Years of
Data

Available

1980-1982
1880-1982
1980-1981
1980-1982
1980-1982
1980-1981
1980-1981
1980-1981

1980-1982
1980-1981
1980-1882
1980-1982
1980-1982
1980-1981
1980-1982
1980-1982
1980-1982
1980-19882
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TABLE 2.1 (Continued)

Laboratory Parameters (Cont'd)

Color
Hardness
Sulfate
Total Dissolved Sc;lids(4,)
TotaiSuspended SoHds(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
Elements(ﬁ)
Ag, Silver
Al, Aluminum
As, Arsenic
Au, Gold
B, Boron
Ba, Barium
Bi, Bismuth

Ca, Calcium

Method

EPA p36
C
EPA p277

EPA p266

EPA p268
EPA p295

Fluorescence

EPA p264
EPA p415
EPA p415

SM 508A
SM 50SA
SM 50SA
SM 508A
SM 509B
SM 509B

Detection

_ Limit>_

1

1

1

1

1
0.05
0.075
e
1
1

.0002
.004

.005

O O 0 O O O
’ —

.01

.05
.05
.10
.05
.05
.05
.05
.05

O O O O O O O O

Years of
Data

1980-1981
1980-1982
1980-1982
1980-1982
1980-1982
1980-1981
1980-1981
1980-1881
1980-1982
1980-1982

1880-1981
1980-1981
1980-1981
1980-1881
1980-1981
1980-1981

1980-1981
1980-1981
1980-1981
1980-1981
1980-1981
1980-1981
1980-~1981
1880-1982
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TABLE 2.1 (Continued)

Method2

Laboratory Parameters (Cont'd)

Elements - (Cont'd)

Cd, Cadmium
Co, Cobalt
Cr, Chromium
Cu, Copper
Fe, lron

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

Pb, Lead

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

Sn, Tin

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

Detection

Limitg_

0
.05
.05
.05
£k

<05
.05
.05
.05
JO5
05
05
.05
.10
10
.05
- 40
<08
.05

O—-‘OOOOOOOOOOOOOOQOOOOO

405

Years of
Data

Available

1980-1981
1980-1981
1980-1981
1980-1981
1980-1981
1980-1981
1980-1982
1980-1982
1980-1981
1980-1981
1980-1982
1980-1981
1980-1981
1980-1981
1980-1981
1980-1981
1980-1981
1980-1981
1980-1981
1980-1981
1980-1981
1980-1981
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TABLE 2.1 (Continued)

Years of
Detection Data
Method? Limitz_ Available
Laboratory Parameters (Cont'd)
Eiements - (Cont'd)
Zn, Zinc ‘ 0.05 1980-1981
Zr, Zirconium . 0.05 1980-1981

()

(2)

(3)
(4)

(3)

(6)

From 1980 to 1981 Chemical & Geological Laboratories of Alaska, Inc., in
Anchorage provided laboratory analyses. In 1982, Ilab analysis was
performed by Northern Testing Laboratories, Inc., in Fairbanks.

SM - Standard Methods for the Examination of Water and Wastewater, 15th
edition, 1880.

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

C - 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.

TDS - (filterable) material that passes through a standard glass fiber
filter and remains after evaporation (SM p83).

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

An ICAP Scan was used by Chemical and Geological Laboratories for
element anaysis from 1980 to 1981,

\
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TABLE 2.2
R&M CONSULTANTS, INC.
1982 WATER QUALITY DATA - SUSITNA RIVER AT VEE CANYON (RM 223.1)

NOTE: Dash indicates data not available.

Date Sampled

2/4/82%
Field Parametersm) ’
Dissolved Oxygen 14.5
Percent Saturation 101
pH, pH Units 5.95
Conductivity, umhos/cm @ 25°C 333
Temperature, °C 0.0
Free Carbon Dioxide (2) i
Alkalinity, as Ca(?,O3 -——--
Settieable Solids, mi/I ----
Discharge c.f.s. ----
Laboratory Parameter’s(n(3)
Ammonia Nitrogen ‘ <0.01
Organic Nitrogen ----
Kjeldahl Nitrogen < 1
Nitrate Nitrogen 0.30
Nitrite Nitrogen 0.01
Total Nitrogen ----
Ortho-Phosphate 0.02
Total Phosphorus 0.02
Alkalinity, as CaCO3 ----
Chemical Oxygen Demand 13
Chloride 18.0
Conductivity, umhos/cm @ 25°C  ----
True Color, Color Units 5@pH 7.1 @ 12.8°C
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TABLE 2.2 (Continued)

NOTE: Dash indicates data not available.

(1)(3)

Laboratory Parameters

(continued)

Hardness, as CaCO3(4)
Sulfate

Total Dissolved Solids

Total Suspended Solids
Turbidity, NTU

Uranium

Radioactivity, Gross Alpha,

pCi/l
Total Organic Carbon
Total Inorganic Carbon
Ca, Calcium
Mg, Magnesium
K, Potassium
Na, Sodium
Fe, lron

Si, Silicon

Date Sampled
2/4/82%

122

18

157
1.3
0.55

40.59
5.0
4.5
12.0
1.35
5.0

Analysed by Northern Testing Laboratories, Inc., Fairbanks.

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

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

14th edition.

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

solids, and turbidity were filtered.

(4) Hardness calculated by R&M personnel.

2-15



s17/h

TABLE 2.3
R&EM CONSULTANTS, INC.
1982 WATER QUALITY DATA - SUSITNA RIVER AT GOLD CREEK (RM 136.7)

NOTE: Dash indicates data not available.

Date Sampled

2/06/82* 7/10/82 7/16/82 7/23/82  8/05/82* 8/10/82*

Field Parameter;s(1)
Dissolved Oxygen —--- 11.7 11.8 11.6 10.8 11.4
Percent Saturation -—-- 110 108 105 104 103

pH, pH Units e S T = e i ~—-- s
Conductivity, umhos/

cm @ 25°C 230 183 157 117 149 124
Temperature, °C 0.0 - 12.0 10.5 10.5 12.4 9.6
Free Carbon Dioxide (2) ———- - —imi—im ===~ - -—-
Alkalinity, as CaCO3 ——c i ——— - = =i
Settleable Solids, mi/I Lmm—— - -——-- ~--- -——- -——-
Discharge c.f.s. -—-- 21,700 24,200 23,600 16,300 15,400

Laboratory Parameters(nw)

Ammonia Nitrogen <0.01 0.15 0.21 0.08 ---- 0.03
Organic Nitrogen ' ---- 0.50 0.51 0.56 Somo ==
Kjeldahi Nitrogen <1.00 0.65 - 0.72 0.64 4.80 0.06
Nitrate Nitrogen 0.34 0.28 <0.10 0.57 0.86 0.29
Nitrite Nitrogen <0.01 <0.01 <0.01 <0.01 ——-- <0.01
Total Nitrogen 1.34 0.93 0.82 1:21 5.66 0.35
Ortho-Phosphate 0.02 <0.01 <0.01 <0.0 ---- 0.01
Total Phosphorus 0.02 0.10 0.21 0.43 0.01 0.01
Alkalinity, as CaCO3 - ---- S i ~~—-- 43

Chemical Oxygen Demand 10.0 5.0 1.3 4.1 6.0 1.0
Chloride 26.0 - ---- ~—-- 4.2 12.0

Conductivity, umhos/cm @ 25°C---- = A i e o

True Color, Color Units S ---- St =i = i

2-16
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TABLE 2.3 (Continued)

NOTE: Dash indicates data not available.

Date Sampled

2/08/82*% 7/10/82 7/16/82 7/23/82 8/05/82* 8/10/82%
Laboratory Parameters(1)(3)
(continued)
Hardness, as Cac0, ¥ 104 . 97 48
Sulfate 17.0 6.1 <1.0 <1.0 14.7 14.8
Total Dissolved Solids 166 85 100 72 89 103
Total Suspended Solids 1 580 56 213 231 206
Turbidity, NTU ———— ——- -—-- -—-- ---- ----
Uranium ———— ———- ———- -——- -—— ————
Radioactivity, Gross Alpha,
pCi/l m——- -——-- -—-- ---- ---- ----
Total Organic Carbon 1.0 2.8 2.5 1.4 - 2.1
Total Inorganic Carbon 4 11 11 12 -=-- 12
Ca, Calcium : 34.4 -—-- -—-- -—-- 33.5 16.2
Mg, Magnesium 4.4 -——- ==== ———— 3.1 1.7
K, Potassium 2.7 ———— ——-- ———- 1.9 1.3
Na, Sodium 21.1 ---- -——- ---- 4.3 10.0
*  Samples that were analysed by Northern Testing Laboratories, Fairbanks. Other

laboratory analyses were performed by Chemical

Anchorage, Alaska.

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

(2) All values for free C02 determined from nomograph

14th edition.

and Geological Laboratories of

on p. 297 of Standard Methods,

(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 2.3 (Continued)

NOTE: Dash indicates data not available.

(1)

Field Parameters

Dissolved Oxygen

Percent Saturation

pH, pH Units

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

Free Carbon Dioxide (2)
Alkalinity, as CaCOS
Settleable Solids, ml/I
Discharée c.f.s.

(1)(3)

Laboratory Parameters

Ammonia Nitrogen
Organic Nitrogen
Kjeldahl Nitrogen
Nitrate Nitrogen
Nitrite Nitrogen
Total Nitrogen
Qrtho-Phosphate
Total Phosphorus
Alkalinity, as CaC03
Chemical Oxygen Demand
Chloride

Date Sampled

8/10/82 8/26/82*% 9/04/82*%  9/15/82* 10/14/82%
— 10.5 1.6 11.1 T—
——-- 95 100 5 Bras
- 6.83 . S co e
N 135 133 103 84
— 10.5 7.8 7.8 0.0
15,400 12,000 13,500 29,400 7,300
0.07 0.18 0.02 0.02 -
<0.05 i S— - ——--
0.07 <0.1 15.00 <0.01 <0.10
<0.10 <0.10 0.14 <0.10 0.12
<0.01 <0.01 <0.01 <0.01 e
<0.01 <0.01 <0.01 <0.01 —
<0.05 0.02 0.01 £0.01 0.01
— 37 40 35 S
1.3 <1.0 <1.0 7.5 6.0
- 8.8 6.4 5.2 9.0
37 37 sags -

Conductivity, umhos/cm @ 25°C ----

True Color, Color Units

-

-
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TABLE 2.3 (Continued)

NOTE: Dash indicates data not available.

Date Sampled
8/10/82 8/26/82* 9/04/82* 9/15/82*% 10/14/82*

Laboratory F’arameters(T)
Hardness, as CaCO3(4] i _ 37 37 ---- 67
Sulfate 6.0 11.5 11.5 3.2 15.8
Total Dissolved Solids 100 95 68 83 104
Total Suspended Solids 181 219 60 231 7
Turbidity, NTU i ——-- -—-- - ———-
Uranium e -——- ---- -——- -——--

Radioactivity, Gross Alpha,

pCi/l ---- ---- ---- ---- ----
Total Organic Carbon 2.0 1.6 2.2 3.8 -———
Total Inorganic Carbon 8.7 11 9.6 8.6 -
Ca, Calcium -——- 12.9 12.4 16.1 21.0
Mg, Magnesium e 1.2 1.4 2.4 3.4
K, Potassium - 1.6 1.4 0.9 1.2
Na, Sodium ---- 6.7 6.5 6.0 8.4

*  Samples that were analysed by Northern Testing Laboratories, Inc., Fairbanks.
Other laboratory analyses were performed by Chemical and Geological Laboratories of
Alaska, Anchorage.

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

(2) All values for free CO2 determined from nomograph on p. 297 of Standard Methods,
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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Agency:
Station:
Elevation:

Field Parameters (1)

Dissolved Oxygen

Percent Saturation

pH, pH Units

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

Free Carbon Dioxide (2)
Alkalinity, as CaCO3

Settleable Solids, ml/)

Laboratory Parameters (1)(3)

Ammonia Nitrogen
Organic Nitrogen
Kjeldah! Nitrogen
Nitrate Nitrogen
Nitrite Nitrogen
Total Nitrogen

Ortho-Phosphate

Total Phosphorus

TABLE 2.4

WATER QUALITY DATA SUMMARY
SUSITNA RIVER

R&M CONSULTANTS, INC.
VEE CANYON 1980 - 1982

1900 FT.
Summer/Winter/Break-Up
3:?2g:agfe NU;E;iIOF
Max i mum Minimum Mean Values Observations

12.6/5#.5/10.“ 9.7/10.7/10. 4 11.9/13.1/10. 4 T/4/1 T/4/1
110/104/83 8u4/8u/83 101/98/83 7/4/1 7/4/1
7.9/7.6/6.6 7.0/6.0/6.6 7.6/7.1/6.6 10/4/1 10/4/1
171/333/100 103/130/100 129/212/100 9/4/1 9/u4/1
11.9/0.1/6.5 $.3/-0.1/6.5 '7.7/0.0/6.5 10/4/1 10/4/1
4.5/20.0/- 1.7/5.5/= 3.0/10.3/- 7/3/0 7/3/0
81/99/- 41/57/~ 61/81/- 7/3/0 7/3/0
1.0/-/- 0. 1/~ 0. T/=/= 4/0/0 10/3/1
.27/.26/.13 .09/.09/.13 .16/.19/.13 6/2/1 9/4/1
.63/.85/.34 ) .22/.08/.34 .49/.40/.34 8/3/1 9/3/1
.79/.85/.47 .26/.17/ .47 .60/.52/.47 9/4/1 9/4/1
.19/.30/- .09/.30/- L4/.30/- 5/1/0 10/4/1
-/.01/- -/.01/- -/.01/~- 0/1/0 9/4/1
.92/.85/.47 .39/.17/.47 .61/.52/.47 9/3/1 9/3/1
.05/.02/- .03/.02/~ .04/.02/- 2/2/0 9/4/1
.49/.07/- .03/.02/- .14/.05/- 6/2/0 10/4/1

1 ] i 1 i i 1 i 5 ] _
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Agency:
Station:
Elevation:

Laboratory Parameters (1) (3)

(Continued)

Alkalinity, as CaCO3
Chemical Oxygen Demand
Chioride

Conductivity, umhos/cm @ 25°C
True Color, Color Units
Hardness, as CaC03(b)

Sulfate

Tota) Dissolved Solids

Total Suspended Solids
Turbidity, NTU

Uranium

Radioactivity, Gross Alpha,

pCi/l

Total Organic Carbon

Total Inorganic Carbon

Organic Chemicals
Endrin

L.indane

TABLE 2.4 - continued

WATER QUALITY DATA SUMMARY
SUSITNA RIVER

R&M CONSULTANTS, INC.
VEE CANYON 1980 - 1982
1900 FT.
Summer/Winter/Break-Up
gg?gg:agfe Nu;ggi‘of
Max i mum Minimum Mean Values Observations
60/66/- 40/66/- ug/66/- 4/1/0 4/1/0
39/13/8 8/6/8 20/10/8 8/4/1 8/u/1
11/18/4.5 3/16/4.5 6.7/17.5/4.5 T/4/1 10/4/1
150/190/- 150/190/~- 150/190/- 1/1/0 1/1/0
175/30/15 5/5/15 70/15/15 9/4/1 9/u/1
76/122/u40 49/78/40 58/103/40 10/4/1 10/4/1
9/18/4 2/11/4 6/14/4 10/4/1 10/4/1
170/157/100 38/115/100 98/141/100 10/48/1 10/4/1
1150/14/93 25/0.6/93 358/6.0/93 10/4/1 10/4/1
720/2.5/25 8.7/.35/25 156/1.3/25 14/4/1 14/u4/1
“/=f= ={=i= =f=f= 0/0/0 5/2/0
=f<l= s s 11.6 + 0.6/ 1/1/0 1/1/0
10.3 * 0.6/-
=/2/= =/ Y= =/2/= 0/1/0 0/1/0
=f2/= =2 )= =/2/- 0/1/0 0/1/0
=)= s == Sl 0/0/0 3/1/0
/== == =f={= 0/0/0 3/71/0
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Agency:
Station:
Elevation:

Laboratory Parameters (1) (3)

(Continued)

Methoxychlor

Toxaphene

2, 4-D

2, 4, 5-TP Silvex

Elements (Dissolved)

Ag,
Al,
As,
Au,

Silver
Aluminum
Arsenic

Gold

B, Boron

Ba,
Bi,

Ca,-
Cd:s

Co,
Cr,
Cu,
Fe,

Hg,

Barium
Bismuth
Calcium
Cadmium
Cobatt
Chromium
Copper

I ron

Me rcury

R&M CONSULTANTS,

TABLE 2.4 - continued

WATER QUALITY DATA SUMMARY
SUSITNA RIVER

INC.

VEE CANYON 1980 - 1982

1900 FT.
Summer/Winter/Break-Up
Datectan e Number of
Max i mum Minimum Mean Values Observations
o= =l=f= =if=f= 0/0/0 3/1/0
=f=f= =/[=d= af=f= 0/0/0 3/1/0
=)=~ /e =/=~1= 0/0/0 3/1/0
sfi=f= mfi )= =f=/= 0/0/0 3/1/0
= ~f= =i~ L=~ 0/0/0 10/3/1
2.2/.18/~ 1.6/.18/~ 1.4/.18/- 3/1/0 10/3/1
s/=f= =l=/(= == 0/0/0 10/3/1
=/=/- =f=y= Si=/s 0/0/0 10/3/1
=/=i= sf=f= sf=t= 0/0/0 10/3/1
2=/~ .07/-/- 10 f=f= 7/0/0 10/3/1
19/-/- A » 19—/~ 1/0/0 10/3/1
23/41/13 13/25/13 18/33/13 10/4/1 10/4/1
= == === =A== 0/0/0 10/3/1
=/=/~ VA =/=/= 06/0/0 10/3/1
== <[ == =)=/ 0/0/0 10/3/1
=y =L=f= = =s= 0/0/0 10/3/1
4.0/.37/.08 .05/.37/.08 1.1/.37/.08 9/1/1 10/3/1
sifm e s == sfi=f= 6/0/0 10/3/1
| i i i H | i }
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Agency:
Station:

Elevation:

Laboratory Parameters (1) (3}

{Continued)

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

Pb, Lead

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

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

Zr, Zirconium

TABLE 2.4 - continued

WATER QUALITY DATA SUMMARY
SUSITNA RIVER

R&M CONSULTANTS, INC.
VEE CANYON 1980 - 1982

i

1900 FT.
Summer/Winter/Break-Up
gnggzagTe Nu;g;ilof
Ma X i mum Minimum Mean Values Observations

5.0/9.0/1.6 1.7/2.0/1.6 2.3/5.2/1.6 9/3/1 10/4/1
3.4/47.6/1.7 1.27/3.8/1.7 2.4/5.2/1.7 10/4/1 10/4/1
A0/-/- HOT/ =f= .09/-/- 2/0/0 10/3/0
==/ =f=f= =[S 0/0/0 10/3/0
5.1/12.0/2.0 2.4/6.3/2.0 3.4/8.0/2.0 10/4/1 10/4/1
=/=]= i) o= = 0/0/0 10/3/1
=== === =/=/= 0/0/0 10/3/1
-/=/- =/=/= =)= 0/0/0 10/3/1
“f=if= sf=if= =f={= 0/0/0 10/3/1
=)=l L =~f=/= 0/0/0 10/3/1
6.9/5.0/1.7 2.0/3.7/1.7 3.5/4.5/1.7 10/4/1 10/4/1
wf == af=/= i 0/0/0 10/3/1
.08/.13/~ .05/.06/- .06/.10/~- 9/3/0 10/3/13
24/-/- o 13/=/= . 18/=i/= 3/0/0 10/3/1
=L 4= -/. 4/~ =/ W= 0/1/0 10/3/1
sf=fe =f=f= wfimfw 0/0/0 10/3/1
07/+/- 07/-/- .07/-/- 1/0/0 10/3/1
-/=/- =f=l= =fi=f= 0/0/0 10/3/1



vz =<

s3/ub

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

{(2) All values for free C02 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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Field Parameters (1)

pe—

Dissoived Oxygen

Agency:
Station:
Elevation:

Percent Saturation

pH, pH Units

Conductivity, umhos/cm @ 25°C

Temperature, °C

Free Carbon Dioxide (2)

Alkalinity, as CaC03

Settlieable Solids, m!/}

Laboratory Parameters (1){3)

Ammonia Nitrogen

Organic Nitrogen

Kjeldah! Nitrogen

Nitrate Nitrogen

Nitrite Nitrogen

Total Nitrogen

Ortho-Phosphate

Total

Phosphorus

TABLE 2.5

WATER QUALITY DATA SUMMARY
SUSITNA RIVER

R&M CONSULTANTS, INC,
GOLD CREEK 1980 - 1982

676.5 FT.
Summer/Winter/Break-Up
‘ ggggggagfe Nu;gg?lof
Max i mum Minimum Mean Vatues Observations

12.8/14.1/11.5 8.6/13.3/11.2 11.2/13.8/11.4 10/3/2 10/3/2
110/101/102 81/100/101 101/101/102 - 9/3/2 9/3/2
7.8/7.8/6.7 6.8/7.1/6.4 7.3/7.4/6.5 8/3/2 8/3/2
183/249/106 75/84/105 128/179/106 15/5/2 15/5/2
12.8/0.8/10.5 6.8/0.0/10.3 9.8/0.2/10.4 15/5/2 15/5/2
8.6/20/- 2.1/3.2/~ 4.4/10.7/- 5/3/0 5/3/0
64/T4/- 25/46/- L4y4/65/~ 5/3/0 5/3/0
0.6/-/~ 0.1/~/- o.u/~f~ 7/3/2 7/3/2
.21/.52/.08 .02/.32/.08 .09/.42/.08 11/2/1 lh/ﬁfz
.7h/.81/.34 .05/.3u/.27 L49/.54/7.31 10/3/2 10/3/2
4.8/.99/.35 .06/.66/.34 .87/.82/.35 11/3/2 14/5/2
.86/.34/- b/ 12/- .32/7.21/+~ 10/3/0 16/5/2
Sf=d= =g =d= -/=/- 0/0/0 1h/u/2
5.66/1.34/0.35 .35/.66/.34 1.22/1.00/.35 1/u/2 11/4/2
.10/.02/- .01/.02/~ .Q4/.02/- . 3/1/0 16/3/2
.43/.02/.08 .01/.01/.08 .12/.02/.08 10/2/1 16/5/2
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TABLE 2.5 ~ continued

WATER QUALITY DATA SUMMARY
SUSITNA RIVER

9T =2

Agency: R&M CONSULTANTS, INC,
Station: GOLD CREEK 1980 - 1982
Elevation: 676.5 FT,
Summer/Winter/Break-Up @
Number of Total
Detectable Number of
Maximum Minimum Mean Values Observations
Laboratory Parameters (1) (3)
{Continued)
Alkalinity, as CaCO3 36/57/~ 28/57/~- 32/57/- 2/1/0 2/1/0
Chemical Oxygen Demand 24/16/12 1.3/2/8 10.9/8.4/10 14/5/2 16/5/72
Chloride 14/29/10 L/9/6 7.3/19/8 10/5/2 12/5/2
Conductivity, umhos/cm @ 25°C 37/165/~ 37/165/~ 37/165/- 2/1/0 2/1/0
True Color, Color Units 110/40/15 5/10/10 50/20/10 7/3/2 7/3/2
Hardness, as CaCO3(h) 97/121/43 31/67/43 50/87/43 11/5/2 11/5/2
Sulfate 14.8/17/6 1.0/9.5/5 6.7/13.6/5.5 16/5/2 16/5/2
Total Dissolved Solids 103/188/90 63/100/87 86/135/89 16/5/2 16/5/2
Total Suspended Sofjds 1255/8/56 56/1/49 268/6/53 16/5/2 16/5/2
Turbidity, NTU 728/1.2/19 14/0.3/15 199/0.8/17 22/3/2 227372
Uranium =Sf== == /= sifi=if= 0/0/0 4/2/0
Radioactivity, Gross Alpha,
pCi/|l 5.5/2.0/- 2.6/2.0/~ 4.1/2.0/- 2/1/0 2/1/0
Total Organic Carbon 3.8/1.0/- 1.4/1.06/- 23/1.0/- 8/1/0 8/1/0
Total Inorganic Carbon 12/u4/- 8.6/u4/- 10.5/4/~- 8/1/0 8/1/0
Organic Chemicals
Endrin =if=f = = sf=fs 0/0/0 3/1/0
Lindane -/=/- —f~f = =L=f= 0/0/0 3/1/0
: i 1 i i ] ) i i } H i i
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Agency:

TABLE 2.5 - continued

WATER QUALITY DATA SUMMARY
SUSITNA RIVER

R&M CONSULTANTS, INC.

Station:

Elevation:

Laboratory Parameters (1) (3)

{Continued)

Methoxychlor

Toxaphene

LT=2

2, 4-D
2, 4, 5-TP Silvex

Eiements (Dissoived)

Ag, Silver
Al, Aluminum
"As, Arsenic
Au, Goid

B, Boron

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

Hg, Mercury

GOLD CREEK 1980 - 1982

676.5 FT.
Summer/Winter/Break-Up
ggggg;agfe Numb;?tg;
Max i mum Minimum Mean Values Observations

=f=d= === “if=t= 0/0/0 3/1/0
=S~ ~{=/- ==t 0/0/0 3/1/0
=/~/- ~/=/= e 0/0/0 3/1/0
==l = Sl sfsf= 0/0/0 3/1/0
== === w =)= 0/0/0 7/3/2
.70/.18/- .08/.18/~ .39/.18/- 2/1/0 6/3/2
=f=/= Sf=fs =/=t= 0/0/0 7/3/2
=/=f= wf=f= =f=i 0/0/0 1/3/2
<=t -/=/- sf=f= 0/0/0 7/3/2
«11/.05/.07 .06/.05/.05 .09/.05/.06 7/1/2 7/3/2
.19/.07/- .19/.07/~- .19/.07/- 1/1/0 1/3/2
33.5/34.4/74 10/21/14 16.0/26.5/14 12/5/2 12/5/2
ST mf=f= === 0/0/0 7/3/2
-/=/- -/=/- = [l 0/0/0 7/3/2
=== === /5= ¢/0/0 7/3/2
“f =i =/isdi= =/ == 0/0/0 7/3/2
2.3/.35/.07 .07/.35/.07 L77/.35/.07 6/1/1 7/3/2
=i=/= = /=) = 0/0/0 7/3/2
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Laboratory Parameters (1) (3)

(Cantinued)

K,

Mg,
Mn,
Mo,
Na,
Ni,
Pb,
Pit:,
Sb,
Se,
Si,
sn,
Sry
Tiig
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